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and Spate Tethnology 


Army to Direct 
Its Own Aviation 
Procurement 




ELECTRO-MECHANICS • OPTICS 


The Avionics Division has under development 
other reliable systems for satellite 
instrumentation, missile guidance, target 
detection, and homing. Current research 
projects include complete payload packages 
for an advanced MIDAS, participation in 
the MARINER program for Venus and Mars 
exploration, and AEROBEE space experiments. 


'Prime Contractor, Lockheed 


Azusa, California 


SIGHT FOR A 
SATELLITE 

The MIDAS* early-warning satellite 
system orbits infrared scanners 
to detect enemy missiles at launch. 
This IR equipment, with its display and 
control console, Is a development of the 
Avionics Division of Aerojet-General. 
Aerojet’s contribution to the 
MIDAS program is an example 
of proved capability in 
. INFRARED • ELECTRONICS 


AVIONICS DIVISION 


(pet/ era/* 


Engineers, scientists— investigate outstanding opportunities at Aerojet 



CORPORATION 


"To preserve our free institutions, it is 
absolutely essential that the United 
States find the most effective means of 
advancing the science and technology 
of space and also of applying them to 
military space systems. This is the mis- 

Ivan A. Getting 

President 

Aerospace Corporation 


In accomplishing its mission, this non- 
profit public service organization per- 
forms the unique role of space systems 
architect. Aerospace Corporation pro- 
vides scientific and technical leadership 
to the science/ industry team responsi- 
ble for developing complete space and 
ballistic missile systems on behalf of 
the United States Air Force. 


present genuine challenge to scientists 
and engineers of demonstrated competence 


Specific responsibilities of the new 
corporation include advanced systems 

initial systems engineering, and gen- 
eral technical supervision of new 
systems through their critical phases. 


The broad chartc; 


for crcalivc expression and significant 
achievement, within a stimulating 
atmosphere of dedication to the public 
interest. 


Aerospace Corporation scientists 
and engineers are already engaged in a 
wide variety of specific systems proj- 
ects and forward research programs, 
under the leadership of scientist/ 
administrators including corporation 
president Dr. Ivan A. Getting, senior 
vice president Allen F. Donovan, and 
vice presidents Edward J. Barlow, 
William W. Drake. Jr.. Jack H. Irving, 
and Chalmers W, Sherwin. 


Aerospace Corporation is currently 

blc of meeting genuine challenge and 
with proven ability in the fields of: 

• Space booster project engineering 

• Spacecraft design and analysis 

• Aerothermodynamics 

• Solid rocket research 

• Nuclear rocket propulsion 
■ Ion and plasma propulsion 

• Chemical propulsion 

• Large scale weapons operations 
research 

• Weapon system reliability planning 

• Vehicle control systems 

Those qualified and experienced in 
these and related fields are urged to 
direct their resumes to: 

Mr. James M. Benning, Room 101, 
RO. Box 950S1, Los Angeles 45, Calif. 


AEROSPACE CORPORATION 

engaged in accelerating the advancement of space scienc 


A new and vital Jor 


•d technology 




BARDEN “W" retainer 
reduces torque peaks... 

eliminates retainer lock 


Low-torque reliability for gyros, synchros and other torque-sensitive components 

An instrument bearing that passes all normal torque tests can develop excessive torque peaks in 
operation. In gyro gimbals, synchros and similar applications the result is erratic component 
performance. To solve this reliability problem, Barden developed the “W” ball retainer. 

Field tested and proved in actual operation, Barden “W" retainer bearings are specified for a grow- 
ing number of torque-sensitive applications. • • • In gimbals on llie Sidewinder they contribute to 
the missile’s reliability. • • • In attitude gyros they save one manufacturer $100 per unit by 
reducing costly teardown. 

Like other Barden advances in engineering and manufacturing, “W” retainers answer a specific 
performance problem. Other Barden Precision ball bearings satisfy such extreme demands as: 

• High temperatures (to above 400’F) • Low torque (to 10 dyne-cm. for 2 lb. load) 

• High speeds (to over 300,000 RPM) • Concentric rotation (to .00005" max. T.I.R.) 

The complete Barden line includes sizes from .0469” bore to over 3" O.D., all manufactured to 
Barden Precision standards of dimensional accuracy, uniformity and reliability. Refer to Sweet's 
Product Design File (8h/Ba) for Barden catalog and bearing selection guide. 



tor retlebllH,... specify BARDEN Eju PRECISION BALL BEARINGS 



Mar. 5-9— Sixth Annual Gas Turbine Con- 
ference and Exhibit, American Society ot 
Mechanical Engineers. Shoreham Hotel, 
Washington. D. C. 

Mar. 9-10— Second Symposium on Engineer- 
ing Aspects of Magnetohydrodynamics, 
University of Pennsylvania. Philadelphia. 

Mar. 9-10— Flight Propulsion Meeting. In- 
stitute of the Aerospace Sciences, Cleve- 
land. Ohio (classified). 

Mar. 12-16— Aviation Conference, American 
Society of Mechanical Engineers, Statlcr- 
Hilton, Los Angeles, Calif. 

Mar. 13-16 — Missile and Space Vehicle Test- 
ing Conference. American Rocket Soci- 
ety, Biltmore Hotel, Los Angeles, Calif. 

Mar. 16-18 — Fifth National Conference on 
Aviation/Space Education, Mayflower 
Hotel, Washington, D. C. 

Mar. 20-23— International Convention, In- 
stitute of Radio Engineers, Coliseum and 
Waldorf Astoria Hotel, New York, N. Y. 

Mar. 20-24-1961 Western Metal Exposi- 
tion, American Society for Metals, Pan- 
Pacific Auditorium, Los Angeles, Calif. 

Mar. 20-24— Western States Regional Con- 
vention. Society for Nondestructive Test- 
ing. Ambassador Hotel. Los Angeles. 

Mar. 23-24— Third Annual Electron Beam 
Symposium. Alloyd Electronics Corp., 
Cambridge. Mass. 

Mar. 27-31—1961 Symposium on Tempera- 
ture, Its Measurement and Control in 
Science and Industry, Columbus, Ohio. 
For information: V. W. Sikora, ISA, 313 
Sixth Ave., Pittsburgh 22. Pa. 

Mar. 28-29— Nucleonics in Flight Sympo- 
sium, American Nuclear Society, Statlcr- 
Hilton Hotel, Dallas. Tex. 

(Continued on page 6) 


CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA 

Townsend Company 


The Standard Cherrylock 

Top Performance Through the 
entire range of Diameters, Grips, 
and Materials 


Only the Cherrylock "2000” Team 
Gives you All These Advantages 


The Cherrylock* “2000” series team 
offers the finest, most adaptable air- 
craft rivets yet developed. Maximum 
joint strength and reliability are 
obtained by using the Standard 
Cherrylock and the Bulbed Cherry- 
lock to cover the entire range of 
applications. The Bulbed Cherrylock 
for short grips and double dimple, 
the Standard Cherrylock in the 
longer grips. Both types are installed 
with the same H-610 series pulling 
head, using existing Cherry guns. 

Higher joint strength allowables, 
close blind side clearance, and the 


widest grip range available — only 
with the Cherrylock Team — result 
in better fastening at lower cost. The 
Cherrylock Team provides the 
strongest mechanical lock — flush 
fracture rivet available. Positive 
visual inspection after installation — 
with grip length marked on the rivet 
head — is offered only by the 
Cherrylock Team. 

For technical data on the Cherry- 
lock Team of rivets, write Cherry 
RivetDivision, Townsend Company, 
Box 2157-N, Santa Ana, Calif. 



ON THE 

TASK ACCOMMODATA 

Atiskit, ATaskit — 

Answers by the basket. 

Does data that you can't adjust 
Make guesswork of your rockets' thrust? 
Let Task’s matrix-module flexures 
End your thrust-to-yaw conjectures. 

Is a large but unknown portion 
Of your moment due to torsion? 

Does your side-force interaction 
Drive computers to distraction? 

Can you record pure normal force? 

With Task's new kit, you can — of course! 
About these flexures, let us mention 
Their capacity in tension. 

They cannot buckle when compressed; 
Ground out if bending overstressed, 

Have long fatigue life, high on yield, 

Set up with ease out in the field. 
Indeed, don't all your test crews rate a 
Set of Task Accommodata? 


marl wolf 




AVIATION CALENDAR 

(Continued from page 5) 

Apr. 4-5— Aviation Technician School Ad- 
ministrators Conference, Purdue Univer- 
sity, Lafayette, Ind. 

Apr. 4-6— International Symposium on Elec- 
tromagnetics and Fluid Dynamics of Gas- 
eous Plasma, Polytechnic Institute of 
Brooklyn, Brooklyn, N. Y. 

Apr. 4-6— Lifting Re-entry Vehicles: Struc- 

Kockct Satiety, Palm Springs,’ Calif* 

Apr. 4-7— National Aeronautic Meeting, So- 
ciety of Automotive Engineers, Commo- 
dore Hotel, New York, N. Y. 

Apr. 10-11— Spring Meeting, Western States 
Section /The Combustion Institute, Aero- 
uutronic Division of Ford Motor Co., 
Newport Beach, Calif. 

Apr. 10-14— International Symposium on 
Aviation Research and Development, 
Federal Aviation Agency, Atlantic City, 
N. J. 

Apr. 13-14-Annual Meeting, National Aero- 
' ' " ' ' in.. Hotel 


ton, Washington, D. C. 

Apr. 13-14— Institute of the Aerospace Sei- 
ences/Army Aviation Meeting (classi- 
fied), Washington, D. C. 

Apr. 17-28— 14th Technical Conference, 
International Air Transport Assn., Queen 
Elizabeth Hotel, Montreal. Canada. 

Apr. 18-20— Symposium on Chemical Re- 
actions in the Lower and Upper Atmos- 
phere, Stanford Research Institute. Mark 
Hopkins Hotel, San Francisco, Calif. 

Apr. 20-22— General Meeting, American Me- 
teorological Society with the American 
Ccophysical Union, Washington, D. C. 

Apr. 22-25-Annual Business Meeting and 
Conference, American Assn, of Airport 
Executives, Broadmoor Hotel, Colorado 
Springs, Colo. 

Apt. 26-28— Liquid Rockets, Propellants 
and Combustion Conference, American 
Rocket Society, Palm Beach Biltmore, 
Palm Beach. Fla. 

Apr. 30-May 4— Seventh National Aero- 
space Instrumentation Symposium, In- 
strument Society of America, Adolphus 
Hotel, Houston, Tex. 

May 8-10— National Aerospace Electron- 
ics Conference, IRE, Miami and Biltmore 
Hotels, Dayton, Ohio. 

May 9-11— Western Joint Computer Con- 
ference and Exhibit, Ambassador Hotel, 
Los Angeles, Calif. 

May 12-14— Mid-American Air Fair, Munici- 
pal Airport. Wichita, Kan. 

May 15-17— National Symposium on Micro- 
wave Theory and Techniques, IRE, Sher- 
aton Park Hotel, Washington, D. C. 

May 15-18— 20th Annual National Confer- 
ence, Society of Aeronautical Weight En- 
gineers, Sheraton Hotel, Akron, Ohio. 

May 22-24-National Telemetering Confer- 
ence, Shcraton-Towers Hotel, Chicago. 111. 

May 22-24— Fifth National Symposium on 
Global Communications, Institute of Ra- 
dio Engineers, Hotel Sherman. Chicago. 

May 26-Junc 4— 24th French International 
Air Show. Le Bourgct, Paris, France. 

July 25-Aug. 10— International Trade Fair 
and Aviation Exhibition, McCormick 
Place Exposition Center, Chicago, 111. 

Sept. 4-10-1961 Flying Display and Exhibi- 
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FOR A SOFT LANDING ON THE MOON . . . 

TRIGGERED BY A BEND1X-PACIF1C RADAR ALTIMETER, retro-rockets can now take the “rough landing” 
out of satellite moon shots . . . provide automatically controlled decelleration. Capable of sensing the approach to the 
moon over 100 miles away, this pulse radar altimeter can actuate the controls which provide "feathered” landings, 
protecting vital payloads . . . and eventually human life. 

Highly accurate— irrespective of the speed of the vehicle in which it is installed— the Bendix-Pacific Radar 
Altimeter represents a dramatic breakthrough in space technology. Such pace-setting achievements have become 
synonymous with Bendix-Pacific. For information on how Bendix-Pacific's creative engineering skills can be put to 
work for you, write : Department 806. 


OBJECTIVE 


TANTALYTIC* CAPACITORS 
99.999% PERFECT 

L. W. Foster, Manager of General Electric's Tantalytic Capacitor High Reliability Program, 
discusses a new unique data-system approach to achieve .001 % failure rate per 1 000 hours 



December of this year will mark the successful completion of General 
Electric’s continuing program to achieve a Tantalytic capacitor failure 
rate of .001% per 1000 hours under specified test conditions. This 
achievement will stand out in contrast to numerous reliability claims 
because of the unique approach used to attain it, and the immense test 
sample used to prove it. 


G.E.’s unique program recognizes limitations of “reliability testing” 
— emphasizes instead that reliability must be built-in! To build it in is 
to uncover all critical variables. GJE.’s Integrated Reliability Data 
System does this with its complex of minds and computers that weigh 
every factor from incoming material test to field performance. 


Once all variables are isolated, corrective action eliminates weak- 
nesses. Action is often drastic, and costly: a new chemical process 
. . . designing a new sealing machine ... or adding a new QC check 
at a key stage. This is the price of reliability. 


AC and DC Matrix Test Programs then call for testing hundreds 
of thousands of capacitors under various temperature and voltage 
combinations — some for as long as three years. 

And the cycle repeats: more corrective action, more feedback, n 
testing and a lower failure rate, with correspondingly higher confidence 
levels — the payoff of capacitor reliability for critical circuits. For data 
and specific proposals on our foil and solid Tantalytic capacitor pro- 
grams, contact your G-E Sales Engineer. Or, write High Reliability 
Program Manager, General Electric Co, Irmo, S. C. «wi 


7h)gress Is Our Most Important Product 

GENERAL# ELECTRIC 




HI-LOK OFFSET TOOLING 


CONTROLLED PRELOAD. ..the torque- 



CIRCUMVENTS STRUCTURAL FLANGES 



The change to high strength Hi-Lok Fasteners and Hi-Lok 
tooling on the Northrop T-38 Talon supersonic jet trainer, 
overcame acute accessibility problems caused by wide 
flariges on structural ribs and beams in the thin, single 
panel wing. The switch to Hi-Loks from swage type 
fasteners resulted in a substantial savings in installation 
manhours. 


Installation rates up to 45 Hi-Loks per minute are obtain- 
able using automatic drivers where the structure is open 
and when speed of installation is essential. 

Contact your Engineering Standards Group or write 
directly to us for additional data on Hi-Loks and our other 
fastener products. 


More than a 50% tool cost savings alone was realized at 
Northrop when swage fastener tooling, with its single pur- 
pose power units, squeezer yokes and other special tooling 
was replaced with simple Hi-Lok offset tooling adapted to 
standard, multi-purpose air driver motors. 


lishi 
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CORPORATION 





a big boost 
for 

missile 

reliability 


Vital but vulnerable missile components must “live” in severe 
aerospace environments. This requirement is being met with pro- 
tection afforded by Lord-engineered mounting systems. 

Vibration/shock/noise control, now employed on the missiles 
shown here, is a proved route to increased reliability. Lord sus- 
pensions have been an essential factor in reaching a high plateau 
of performance for several critical programs. 

Many types of advanced "soft mounting" systems, both elasto- 
meric and non-elastomeric, have been custom designed. As a 
result, guidance systems perform with exacting precision. Sensitive 
GSE units are transported safely. Electronic equipment operates 
reliably on low-response, damped chassis. 

Alert missile designers have come to rely on Lord to help them 
reach higher reliability levels. A call to the nearest Lord Field 
Engineering Office or the Home Office, Erie, Pa., will put you in 
touch with those responsible for the important advances in vibra- 
tion/shock/noise control. 

LORD MANUFACTURING COMPANY • ERIE, PENNSYLVANIA 
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ENGINEERS, 

SCIENTISTS 



This is the FIRST Space Cabin 
Simulator used by the Air Force 
School of Space Medicine to suc- 
cessfully confine 2 men for a 30 day 
period in a simulated space condi- 
tion. The creation of this device was 
the result of the combined efforts 
of Honeywell’s Manned Systems 
Engineering Section and is one of 
the many examples of Honeywell’s 
unique capabilities in the fields of 
environmental control and space 
technology. 

Honeywell 


Because of continued expansion at 
the Aeronautical Division and in our 
Manned Systems Engineering Section, 
the following select, high level open- 
ings are now available: 

Human Factors Engineer— Cross 
degree background, BSEE with MS in 
Psychology or BS in Psychology with 
MSEE or equivalent to design and lay- 
out man-machine interface specifications, 
control and display dynamics and experi- 
mental work on Human control informa- 
tion processing abilities. 

Sr. Manned Systems Engineer — 

Ph.D, EE or equivalent with broad 
servo, math and analytical systems ex- 
perience to work on Human requirements 
for space flight, complex man-machine 
interactions and the development of man- 
machine systems analysis techniques. 

Sr. Physical Chemist— Space 
Environment — BS in Physical Chem- 
istry (although advanced degrees are pre- 
ferred) to develop methods of maintaining 
desired levels of gas concentrations and 
develop processes for reclaiming waste 
materials for manned space, lunar, or 
orbital vehicles, cabins or satellites. 

Sr. Physical Chemist — Cryogenics 

— BS in Physical Chemistry (although 
advanced degrees preferred) with knowl- 
edge of cryogenics to plan and conduct 
investigations on cryogenic liquids and 
the properties and compatibility of ma- 
terials at cryogenic temperatures. Also 
develop processes and techniques as they 
apply to the design and production of 
space control systems making use of 
cryogenic phenomena. 

Select the position best suited for you 
and send your resume or request for 
further information to: Mr. James H. 
Burg, Technical Director, Aeronau- 
tical Division, 2600 Ridgway Road, 
Minneapolis 40, Minn. 





Hallicrafters' new SX-116 SSB Receiver is the essence of si; 
plicity-key to reliability in the Hallicrafters Series 116 commu 
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hallicrafters 


IN COMMUNICATIONS... 
THE SIMPLER 
THE BETTER 


From General Motors. . .Temperatures Made to Order 

PIPER CALLS ON GM HARRISON 
TO 0001 NEW AZTEC 



RELIABLE HARRISON OIL COOLERS 
PROTECT TWIN LYCOMING ENGINES 

For accurate and efficient temperature control 
in the most advanced civilian and military aircraft 
—piston, jet, turbo-prop or gas turbine powered— 
Harrison heat exchangers have been thoroughly 
proved out. That’s why Piper specifies Harrison 
Oil Coolers — with built-in reliability — for the 

executive transport. We call this reliability . . . 
"measurable excellence." It results from Harrison’s 
"initial design to end use” concept, which makes 
Harrison heat transfer products (icrform as 
intended ... for the time required . . . imder 
the conditions specified. \ oil'll find this 
reliability in 15 basic types of heat transfer 

selectivity assures the right design for every 
application. To save time and money on 
your temperature control problems, call in 
a Harrison Sales Engineer at the design stage. 






brochure on Iho complete 


Art/t/SOA 

AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 

NERAL MOTORS CORPORATION. LOCKPORT. NEW 


Nortronics-Norwood has a class of rate gyros capable of solving missile guidance problems. 
Our gyros come out of the box into the bird, ready from - 65° F to +200° F. Small size (1" x 2"), 
low weight (4 oz.) requiring NO external heaters, these gyros are ideally suited for packaging 
specifications. Able to withstand shock to 500 g's with an activation time of 20 seconds. Proven 
in Terrier, Tartar, Bomarc, Nike-Zeus and Polaris, our gyros are setting state-of-the-art 

standards in the industry. g\NORTRON!CS 




A Division of 

NORTHROP CORPORATION 


SETTING GYRO STANDARDS 

IN OUT OF 5 


NEW MISSILE PROGRAMS 



***** 


A FILTER THAT TELLS YOU 
WHEN IT NEEDS CLEANING 



WSttar*.. 




Looking for a subcontractor with real servo "savvy"? 

. . . THEN TAKE A GOOD CLOSE LOOK AT THE SERVO COMPONENTS DISPLAYED HERE 



High-precision square holes? Other unusual 
porting requirements? Assignments like these 
are considered routine in Chandler Evans sub- 
contract operations. 

Among the “tools” of CECO’s servo trade are 
Cavitrons, ultra-sonic cleaning devices and 
temperature-controlled, contamination-free as- 
sembly areas. 

Components, assemblies and complete sub- 
systems can be fabricated with equal facility. 




y 

CECO 


CHANDLER EVANS CORPORATION • WEST HARTFORD 1, CONNECTICUT 
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Whereabouts Unknown 

After its towering "sail" slides beneath the sea, a U. S. Navy Polaris submarine may not surface 
again for many a month. But “out of sight” does not mean “out of mind.” For who could 
forget that each FBM submarine can launch 16 Polaris missiles in as many minutes— and that 
each Polaris missile would destroy a major strategic target 1200 miles away? Lockheed is 
prime contractor and missile system manager for the Polaris. Aerojet-General Corporation makes 
the solid-propellant rocket motor, General Electric Company the guidance system. 

LOCKHEED 


EDITORIAL 


The Stern Chase in Space 


The seven-ton Sputnik VII and VIII payloads hurled 
into orbit and the Venus probe launched from the park- 
ing orbit of Sputnik VIII should serve notice that the 
Soviets do not intend to stagnate in the space race and 
that the stern chase we arc now engaged in will not 
become less arduous with the passing of time. They 
also indicate clearly the technical folly of the “we have 
just enough thrust" hokum that was spread so thickly 
during the past three years to excuse our relatively puny 
payloads in space. 

After several years of listening to the official apologists 
who tried to convince the American public that the 
Soviet space program was a Potemkin village— a thin 
Facade erected solely to delude foreigners— that would 
eventually disintegrate and blow away, it was refreshing 
last week to listen to Dr. Hugh L. Drydcn testify on 
the space race with candor and blunt technical facts 
before the House Science and Astronautics Committee 
headed by Rep. Overton Brooks (D,-La.). Dr. Drydcn. 
now deputy administrator of NASA, has been in the 
thick of the international technological battle in aero- 
nautics, and now space, for several decades, and he sees 
no point in not recognizing the hard fact that “we as a 
nation are in a scientific and technical competition with 
the Russians.” 

Nor does he see much point in evading the blunt facts 
that our deficiency in space booster thrust will force us 
to live with for the next four years. It is an inescapable 
fact that during these four years, NASA and the military 
will have nothing better than the 360,000 lb. thrust 
of the Atlas as a first stage booster while the Soviets 
arc already using an 800,000 lb. thrust first stage. Not 
until the clustered Saturn becomes available in 1965 
will the U.S. space program be able to duplicate the 
payloads the Soviets are already launching into orbit. 
Obviously, during this period we must expect to be 
outperformed in the major space missions where no 
amount of payload miniaturization can overcome the 
basic gap in booster thrust. 

This "booster gap,” as the daily newspaper pundits 
will probably call it when they discover it. is the key 
factor in the space race, and it is the reason we will have 
to continue to engage in a stern chase of the Soviet 
achievements. Dr. Dryden indicated some of the areas 
in which the Russians can operate during this period 
when our thrust deficiency will prevent us from matching 
their feats. These include soft lunar landings, two-man 
orbital space capsule flights and deep space probes to 
Mars. 

It is encouraging to note that President Kennedy is 
deeply concerned by the space booster gap and pre- 
sumably intends to take action to accelerate our pace 
in this stern chase and bring the day of interception and 
surpassing of the Soviets closer. However, in view of 
the Soviet lunar impact and orbit, the recovery of dogs 
and other living organisms from orbital flight in Sputnik 
V, the Venus probe and the gradual growth of space 
payloads up to seven tons, it is puzzling how his advisers 


convinced the President that this country leads the 
world in space science. 

It should have been no mystery, even to the plumbers 
of the Wilson era in the Pentagon, that power is the 
key to the success of any vehicle that operates against 
the force of gravity. And for some strange reason, 
military and civilian technical planners have always been 
myopic in estimating future power requirements. As 
late as 1947, military planners were rebuffing industry 
designers who were proposing 10,000 lb. thrust jet en- 
gines, to be ready for the aircraft of the 1950s, on the 
grounds that there would never be a military require- 
ment for so high-powered an engine. 

In the missile and space field, similar attempts to sell 
half-million- and million-pound thrust rocket engines 
by industry and lower echelon military research and de- 
velopment experts were hooted out of the Pentagon 
corridors in derision by the top level planners and ex- 
ecutives. Yet when the vehicles— either aircraft or mis- 
siles or spacecraft-actually arrived on the scene, their 
power requirements always proved far in excess of what 
the planners foresaw and authorized. 

The Space booster gap that we arc now enduring de- 
veloped through no lack of technical foresight or capabil- 
ity at the levels that eventually have to do the hard 
development work. It is with us solely because of 
some bad basic policy decisions made at top levels in 
the Pentagon three and four years ago. 

It is true that through some incredible avionics indus- 
try efforts in developing miniaturized and sub-miniatur- 
ized payload components, we have been able to do many 
space jobs with our limited booster thrust that would 
otherwise have been impossible. It is also true that while 
their large thrust boosters gave no particular spur to the 
Soviets to miniaturize their space payloads, they could 
do more jobs per shot if they had miniaturized equip- 
ment. As their missions become more complex and 
demanding, they will undoubtedly develop the miniatur- 
ized equipment required. Similarly, when we get the 
high-powered boosters now under development, the early 
work in miniaturization will continue to pa) - off in more 
complex and reliable functions for any specific mission. 

The entire booster program should be thoroughly ex- 
amined and revised to avoid repeating the bad policy 
decisions of the past and to lay the foundations for 
sound continuing development of families of boosters, 
for both military and scientific exploratory requirements, 
that will continue to crank-in the best available input 
from the galloping technology of the entire propulsion 
spectrum. It will not be enough to develop boosters 
for four years hence that will equal what the Soviets 
are using today if we are to eliminate the booster gap 
and compete successfully in the space race. 

It will take technical ingenuity, top priority leadership 
and sufficient resources to surpass the Soviet development 
rate and to produce boosters that are superior in per- 
formance, reliability and cost to their Soviet contem- 
poraries. —Robert Hotz 
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General Electric Silicone Rubber 



helps get 

Titan 1CBM 
combat-ready 


Missile and ground-support applications are 

“naturals” for the unique qualities of silicone 
rubber — heat resistance above 600° F. low- 
temperature flexibility to — 150° F. good thermal 
conductivity, unexcelled ozone resistance and 
virtually unlimited life under normal conditions. 


Because it retains its excellent electrical prop- 
erties over a wide temperature range, G-E silicone 
rubber is also used for missile wire and cable 
insulation. Even when continuously exposed to 
direct flame, it forms a non-conducting ash which 
gives off no toxic fumes. 



Missile wiring harness — General Electric silicone rubber was chosen 
hv Aerojet-General Corp. for the Titan's propulsion system wiring 
harness. Breakouts and junctions are molded from G-E RTV (room 
temperature vulcanizing) silicone rubber; wiring is silicone insulated; 
jacketing is high-strength G-E silicone rubber. Inset shows silicone 
rubber inserts in connectors. RTV is used in other missiles as a shock- 
absorbing encapsulant and potting material for electronic assemblies. 


200 tons of steel and concrete — Titan missile silo doors 
by American Machine & Foundry Co. use seals of G-E 
silicone rubber. AMF also used G-E silicone rubber 
door seals on tile Titan's ground support entry portals 
and radar silos. Silicone rubber can withstand the heat 
of rocket blast-off or possible atomic attack while re- 
maining stable in storage for long periods. 


Write for more information on G-E silicone rubber, briefly describing your 
application. Section JJ234,Silicone Products Department, Waterford, New York. 
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WHO'S WHERE 


In the Front Office 

John L. Hill, investment banker and 
former aircraft company executive, a director 
of Greer Hvdraulics. Inc.. Los Angeles. 

Maj. Gen. Edward P. Curtis (USAFR). 
aviation pioneer and a vice president and 
director of Eastman Kodak, a director of 
Mohawk Airlines. Inc. 

Walter H. Powell, a director. Interna- 
tional Resistance Co.. Philadelphia. Pa. Mr. 
Powell continues as vice president-opera- 

Wcndell B. Barnes. New York invest- 
ment banker, a director of Servo Corpora- 
tion of America. Hicksville, N. Y. 

Robert E. McDowall. vice president of 
Coliu Electronics. Inc., a director of Exact 
Engineering & Manufacturing, Inc.. Ocean- 
side. Calif, 

Gilbert F. Roswell, president. Fairco In- 
dustries. Los Angeles. Calif. 

Allan Frcdliold. president. Iladco Engi- 
neering Corp.. a subsidiary of Interstate 
Engineering Corp.. Anaheim, Calif. 

Z. W. Pique, vice president-marketing, 
Statham Instruments. Inc.. I.os Angeles. 

Dr. George F. Huff and J. S. Bardin, vice 
presidents. Callery Chemical Co.. Pitts- 
burgh. Pa. Dr. Huff heads research and 
development; Mr. Bardin, manufacturing. 

William J. deFremcry. race president- 
foreign sales, International Rectifier Corp.. 
El Segundo. Calif. 

Eric J. fsbistcr. vice president-engineer- 
ing. Radiation. Inc.. Melbourne. Fla. 

Maj. Gen. Phillips W. Smith, a vice 
president. Siegler Corp.. Los Angeles. Calif. 
Gen. Smith is president of Jack & Heintz, 
now a division of Siegler. 

Northeast Airlines. Inc., has appointed 
the following assistant vice presidents: John 
V. Auskeh's— quality control: Frank C. 
Barker— communications: Arthur A. Bren- 
nan— personnel; Maurice M. DeGroff— 
traffic: J. O. Urquhart-passcnger service; 
Harry F. Zimmerman— finance 

Cmdr. James C. Quillin, Jr., head of the 
newly established Transit program office. 
Pacific Missile Range. Point Mitgit, Calif. 
Tom Shcrritt. named his deputy. 

Roger Hilsman. director. State Depart- 
ment Bureau of Intelligence and Research. 

Changes 

Richard L. Bean, manager of Lockheed 
Aircraft Corp.'s New York (N. Y.) office, 
succeeding Erik Nelson, who has been ap- 
pointed corporate regional director for 
Canada, with offices in Ottawa. 

Dr. Edward Teller and Dr. Joseph Kap- 
lan. of the University of California, have 
been named senior technical advisers of 
Geophysics Corporation of America. Bed- 
ford. Mass. 

Elbert J. Brandt, general manager. Uni- 
versal Dynamics Division of Aeonstica As- 
sociates, Inc.. Santa Barbara. Calif. 

George R. Leonard, general sales man- 
ager. Twin Coach Co.. Buffalo. N. Y. 

William R. Sciglc. manager-manufactur- 
ing engineering and facilities. General Elec- 
tric Co.'s Light Military Electronics De- 
partment. Utica. N. Y. 

(Continued on page 122) 


INDUSTRY OBSERVER 

► Elimination of the second stage of the USAF-Douglas Skvbolt missile is 
under discussion as a means of adapting it to the North American B-70. 
Two-stage design for use with the Boeing B-52 is too long for the B-70 
bomb bay. and USAF does not plan to carry external stores on the Mach 1 
bomber. Higher speed of the B-70 might replace the velocity increment 
now added by the missile’s second stage. 

► Aerojet-General has an unfunded study contract for preliminary investiga- 
tion of Air Force’s SR-199A Positive Control Bombardment System, which 
is under technical supervision of Aerospace Corp. (AW Dec. 5, p. 26). 
Chances of this weapon system being developed now look slim. 

► Rome Air Development Center has requested bids for a Csar ground 
antenna hardening stitdv. Rome has invited about nine companies to sub- 
mit bids by Feb. 21. presenting a variety of ideas on ensuring the surviv- 
ability of a communications satellite ground installation in a nuclear attack. 

► First test flight of an Atlas-Centum space vehicle is expected to be delayed 
by the mid-January explosion of a Centaur engine package on a vertical test 
stand at Pratt & Whitney's Florida plant (AW Feb. 6. p. 31), but no 
slippage is expected in the over-all development schedule for the hydrogen- 
fueled upper stage. Test stand will be usable again bv the end of the month. 

► Study contract for a moon tracker will be awarded soon bv Wright Air 
Development Division to one of ten bidders. Similar in concept to a star 
tracker, the moon tracker is to sense emissions from the partiallv reflective 
surface of the moon and supply navigational fixes for lunar spacecraft guid- 
ance systems. Contract is not expected to exceed SI 00.000. 

► Navv has requested bids for construction of a complete new complex for 
launching Air Force space vehicles at Navy’s Pt. Argucllo, Calif, facility. 
The installation, which could accommodate Samos, Midas and Bainbi 
satellites, would include three new launch pads, blockhouse and accessory 
buildings. Basic engineering for the complex has been done by Kaiser. 

► NASA is considering United Technological Corp. proposals for develop- 
ment of quarter-million-, half-million- and million-pound-thrust segmented 
solid rockets. 

► United Aircraft is studying use of hydrogen-fueled rockets in a single- 
stage orbiting vehicle, such as Aerospace Plane, and in manned boosters. 

► Navv is investigating the use of direct thermoelectric conversion of 
heat from a nuclear reactor for propulsion systems that could drive sub- 
marines faster than 30 kt. Systems burning oxygen and hydrogen or lithium 
hvdride to create electricity and systems which would store billions of Joules 
of electrical energy in cryogenic metals also arc under study. Weight savings 
involved in some of these systems could make them practical for aircraft. 

► Minutcman first stage burned 3 milliseconds less than programed duration 
during the missile’s successful first flight, requiring the third stage engine to 
fire 3 sec. longer than planned. Nose cone landed within a few miles of the 
target point, although accuracy has not yet reached the precision of current 
liquid-fueled ICBMs. 

► Nord Aviation is continuing its turbojet-ramjet propulsion work, centered 
around its supersonic Griffon experimental interceptor, with U. S. Air Force 
funds. French funds alone were not sufficient to keep the Griffon flying. 

► Canadian topside sounder satellite antennas will be flight tested soon on 
a nose cone launched from Wallops Island, Va., by a Javelin rocket vehicle. 
The Canadian satellite will have two 30-ft. and two 75-ft. antennas which 
will be wound on a drum and unreeled in orbit. 

► Russia’s Lebedev Physical Institute has produced crude maps of the thermal 
radiation of the moon using a new 22-meter radio telescope. 
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LIBRASCOPE 
AIRBORNE 
COMPUTERS. 

neers. Write to Librascope, 808 Western Avenue, 
Librascope, A Division of General Precision, Inc. ■ For 
engineering career opportunities, address Glen Seltzer, 


What goes up must fly true. To maintain this condition, 
Librascope has packaged the rectangular, polar and spherical 
geometries of flight... in computers easily held in a man’s 
hand or held aloft by an economic expenditure of power. . . computers 
unexcelled for 22 years at calculating flight paths, interception 
courses, fire control trajectories... with answers that come 
out fast and right. They offer a challenging capability to 
and design engi- 
Glendale, Calif, i 
information on 
Employment Mgr. 




Space Gap Awareness 


UN Samos Inspection 


Budget Reviews 


Washington Roundup 

Russia’s orbiting of two seven-ton Sputniks eight days apart has stirred the begin- 
nings of an awareness in Washington that the space gap is extremely serious and could 
become permanent unless a vast effort is made to close it. The situation is substantially 
what it was three years ago-Russia has a great lead in time and propulsive power— but 
reviews now under way should bring acceleration in both U. S. military and civilian 
programs. 

President Kennedy, who said last week the gap “is a matter of great concern’’ 
(sec p. 28). has asked civilian space chief James E. Webb to look over the entire National 
Aeronautics and Space Administration program and recommend changes this week. 

On the military space front, there is even more activity. Before the end of this 
month, recommendations for a reorganized and expanded military program will be put 
before top Air Force officials by the special Air Research and Development Command 
space study groups which Trevor Gardner heads (AW Jan. 23. p. 32). These groups 
then will report to Defense Secretarv Robert McNamara and Deputy Secretarv Roswell 
Cilpatric. 

The main Gardner group has been assisted in its intensive four-month study by a 
Los Alamos study group of 17 industry and government scientists, headed by Theodore 
Taylor, sice president of General Atomics and technical director of Project Orion, and 
hv a special group to study organizational problems. The latter includes retired USAF 
Gen. Nathan Twining, former chairman of the Joint Chiefs of Staff; Charles A. Lind- 
bergh; Frank Pace. Jr., board chairman of General Dynamics; William Baker, executive 
vice president of Bell Telephone Laboratories; James Kerr, president of Avco; John 
Flobcrg. former Navy under secretary and atomic energy commissioner; Malcolm 
McIntyre, president of Eastern Air Lines and fonner USAF under secretary: William 
C. Foster, former head of the Gaither committee and Olin-Mathieson executive sice 
president, and Charles Lauritsen, CalTech physics professor. The I .os Alamos group 
also was supported by special studies made by Rand Corp.. Aerospace Corp. and 
Rover Project personnel at Atomic Energy Commission’s Los Alamos laboratory. 

Urgency of the main task force’s job was emphasized when Sputnik VII made 
three passes over one all-dav session in Los Angeles and news of Sputnik VIII 
and the Venus probe interrupted another weekend working session. 


Classified version of the Wicsner task force report to President Kennedy on mis- 
sile and space programs suggests that the U. S. announce Samos satellite reconnaissance 
Rights to the United Nations and invite UN inspection— but under rules defined by the 
U. S. The report says there is a most urgent need for a surveillance and target recon- 
naissance capability. But it also says a special security organization now operating to 
protect Samos and Midas is interfering with other military space programs. 


State Department is considering filing notice 48 hr. in advance of all interconti- 
nental ballistic missile and space launchings with the UN Committee on Outer Space 
as an example for Russia to follow. The suggestion came from Sen. John Stcnnis, who 
believes that a stray, unannounced missile shot could accidentally trigger World War 
III— particularly now that Great Britain and France, as well as Israel, Cuba and Com- 
munist China have some prospect of developing missile capabilities in the foreseeable 
future. 

Stcnnis points out that since the Vanguard test launching attempt in December, 
1957, the U. S. has tried 58 satellite or space probe launchings and 30 have exploded, 
been destroyed bv the range safety officer, veered off course or otherwise failed. 

Stcnnis’ Preparedness Investigating Subcommittee has even considered investigating 
possible contractor responsibility for launch failures. He has named James T . Kendall, 
former assistant attorney general of Mississippi, as his counsel and Dr. Claude D. 
Baldwin, who was assistant Air Force comptroller for the past five years, as staff director. 


Defense Secretary McNamara’s first formal congressional appearance was sched- 
uled for Feb. 20 before Senate Armed Services Committee. Later this week, he is due 
before closed hearings of the House Armed Services Committee with Gen. Lyman 
Lemnitzer. chairman of the Joint Chiefs of Staff. 

McNamara’s revised defense program is due to go to President Kennedy early 
next week. House Defense Appropriations Subcommittee began hearings last week 
on the former administration’s Fiscal 1962 budget, with Lemnitzer as an early witness. 
Assistant service secretaries won’t testify this year because many of them are too new 
in their jobs. -Washington Staff 
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Soviets Launch Venus Probe From Orbit 


Seven-ton Sputnik VIII is used as space platform; 
instrumented interplanetary vehicle weighs 1,418 lb. 

Washington— Soviet Russia continued to capitalize on its superiority in 
propulsion and demonstrated advanced guidance capabilities by launching 
a probe to Venus from an orbiting satellite on Feb. 12 in one of the most 
significant engineering accomplishments to date in space. 

The 1,418-lb. probe, which the Soviet Union calls an automatic inter- 
planetary station, was boosted from its Sputnik VIII mother satellite into 
Venus’ ecliptic plane. It is expected to pass close to Venus in mid- or 
late-April, and then go into an orbit around the sun. It is transmitting on 
ground command 922.8 me., a frequency used to get maximum range from 


solar-generated power. 

Soviet scientists predicted wide- 
spread use of the orbital launch tech- 
nique in the future and said more 
sophisticated Venus probes will follow 
to obtain and transmit data on the 
planet's "flora and fauna if they exist” 
and on atmosphere and surface com- 
position. 

Sputnik VIII was launched in a 
direction opposite the earth’s rotation 
and originally was forecast to reach its 


closest point to Venus in 146 days. 
Recalculation of the trajectory ellipse 
last Tuesday indicated flight time will 
be ait to 92-108 daw. 

National Aeronautics and Space Ad- 
ministration had planned a variation 
of the launch from orbit technique 
with its Vega launch vehicle, using 
stop-start capability in a parking orbit. 
Vega vehicle was canceled in Decem- 
ber. 1959 (AW Dec. 19. 1959) and 


its missions were shifted to Atlas- 

Impact of the latest Sputniks in the 
United States and abroad was greater 
than that of most recent Soviet shots. 
Assessment of the Soviet space lead was 
studied in a hastily-called congressional 
inquiry (see p. 28), and comparisons of 
U.S. and USSR programs were made 
again in this country (see p. 32) and 

Military Implications 

Military implications of the Soviet 
shots were not overlooked, with Euro- 
pean comment centering on the ap- 
parent ability of Russia to launch a 
warhead earthward from an orbiting 
space station. 

Comment from Soviet-bloc countries 
belittled U.S. space efforts. Press re- 
ports from Warsaw, citing interviews 
with scientists and engineers, said “the 
problem of the weight of cosmic 
vehicles has ceased to exist for Soviet 
technology ... it is an incontestable 
fact that the USSR is constantly out- 
stripping the United States in produc- 
tion of powerful rockets that can carry 
their load to any point on the earth 
and to points in cosmic space that arc 
beyond the reach of the Americans." 

Russian explanations following launch 
of Sputnik VIII were more detailed 
than reports issued on Sputnik VII 
(AW Feb. 1 3, p. 28). Some U. S. space 
officials believe both Sputniks VII and 
VIII were essentially the same, and 
that Sputnik VII had the same mission 
as Sputnik VIII, but failed to eject its 
Venus probe. 

Dr. Hugh L. Drvden. deputy ad- 
ministrator of the National Aeronautics 
and Space Administration, expressed 
this opinion and said Russia may have 
made an attempt to launch a Venus 

S obc last Oct. 1, when Soviet Premier 
ikita Khrushchev was in this country, 
and failed 
U. S. Opinion 

Consensus of several propulsion ex- 
perts in the U. S. space program is that 
the launch vehicles for both of latest 
Sputniks were identical three-stage svs- 
tems with 800,000 to 1.000.000 lb. 
lift-off thrust. Propellant is believed 
to have been alcohol-oxygen or 
kerosene-oxygen. 

Russia said the scientific objectives 
of the probe are to determine the fol- 

• Methods of injecting a space body 
into an interplanetary trajectory. 

• Performance of radio guidance and 
communications over interplanetary 
distances. 

• Size of the solar system, by re- 


U. S. Not Tracking Soviet Venus Probe 

Washington-United States is not tracking the Soviet Venus probe with its own 
station in Britain. 

of the probe’s mother satellite. Sputnik VIII. The onh U. S. antenna 'capable 
of tracking the probe is the 85-ft. Goldstonc dish, which' is in the earth’s shadow 

National Aeronautics and Space Administration has a contract with lodrell Bank, 
and the 250-ft. radiotclcscopc there has been listening on the 922.8-mc. probe fre- 
quency. Late last week, it had received no signals. 

Meanwhile, the United States docs not foresee a Vcnns probe attempt until 
August. 1962. when the seventh Centaur test vehicle is scheduled to carry about 
1,000 lb. to the planet. Dr. Hugh L. Drvden told the House space committee 
of the plan (sec p. 28), and lie also said the second Venus shot is scheduled in 1964. 
Second shot, a Mariner Venus flv-by, is to be the 14th Centaur launch. 

Most favorable dates for Vcnns launches in the next decade arc Aug. 16, 1962; 
Mar. 28, 1964; Oct. 27. 1965; June 5. 1967. and Jan. 11. 1969. These dates, and 
dates for optimum Mars trajectories, were computed by the Rand Corp. for the first 

Earth-Mars optimum launch dates are Nov. 16. 1962; Dec. 23, 1964; Jan. 26. 
1967. and Feb. 28. 1969. 

NASA, which last week assumed responsibility for the release of satellite tracking 
information, has compiled this data on the two most recent Sputniks: 

• Sputnik VIII (1961 Gamma): Gamma 1 is the probe; Gamma 2 the rocket body 
which re-entered the earth's atmosphere soon after launch, and Gamma 3 and 4 
the mother satellite which has split into two pieces. Gamma 3 last week had an 
89.79-min. period, an apogee of 201.5 mi. and a perigee of 123 mi. Gamma 4 
had an 89.54-min. period, 186-mi. apogee and 124-mi. perigee. A Fifth object is in 
the Gamma complex and has been tentatively identified as part of the payload fairing. 
Before the mother satellite split into Gamma 3 and 4, it had an orbital period of 
86.66 min., an apogee of 196 mi. and a perigee of 125 mi. 

• Sputnik VII (1961 Beta): The main satellite, Beta 1, is expected to re-enter the 
atmosphere by Feb. 22. Last-stage rocket casing. Beta 2, re-entered Feb. 12-13. 
Beta 3 is an object which broke loose or was ejected from the spent rocket or from 
the satellite, and has an estimated Mar. 1 re-entry date. The 7.1-ton satellite 
last week had a period of 89.66 min., an apogee of 196 mi. and a perigee of 125 mi. 
Beta has a 90.09-min. period, 207-mi. apogee and 148-mi. perigee. 
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sun (91.9 million miles) which could 
be in error by as much as 30,000 mi. 

Amplification of objectives came 
last week from these Soviet scientists: 

• Oleg Melnikov, in charge of the 
Leningrad Astronomical Obesrvatory’s 
stellar physics section; Probe will pass 
through the thick cloud blanket shroud- 
ing Venus and obtain first hand 
evidence of the planet’s atmosphere. 

• Y. L. Krinov, president of the Inter- 
national Meteorite Commission: Al- 
though it can be presumed that meteors 
are not a serious danger to space ships 
headed to Venus, the probe could 
answer another question-"Will meteor- 
ite streams comprised of many particles 
weighing fractions of a gram be a 
serious obstacle to interplanetary 

Such streams are thought to occur 
frequently near the sun, where the 
probe is heading. 

• Vladimir Belousov, chairman of the 
Soviet Geodesy and Geophysics Com- 
mittee: A study of Venus should help 
answer questions about the earth. lie 
points to the theory of planet develop- 
ment based on mass and distance from 
the sun. Although Venus’ mass is 
about the same as the mass of the 
earth, it is closer to the sun. "so if 
Soviet scientists find some difference 
in structure of Venus soil, atmosphere 
and volcanic processes, it will be clear 
these differences were caused by a dose 
of solar energy received by the sun.” 

• A. A. Severny, director of the 
Crimean Astrophysics Observatory: The 
probe will be subjected to the effects 
of meteorites, high energy particles and 
cosmic rays. 

Problems of lengthy exposure to radi- 
ation and solar flares are of great sci- 
ientific and practical importance. 

• Vladimir Timakov, vice president ot 
the Soviet Medical Academy: Venus 


probe may "lift tlie veil trom the 
mysteries of the origin of life.” 

Two days after Sputnik VIII was 
launched, USSR said in Moscow that 
the probe has a "temperature control 
system which ensures proper conditions 
for operation of equipment." 

"The station carries radio equipment 
designed to accomplish the following 
tasks: measure parameters of the sta- 
tion's movement with relation to earth: 
relay to earth results of measurements 
carried out by scientific instrumentation 
on board: relay to earth information on 
systems operation and units on board,” 
tbe Soviet news agency Tass reported 

During telemetry transmissions, trig- 
gered by ground command, the instru- 
ment package is powered by chemical 
batteries charged by solar cells. Two 
transmissions were commanded the first 
two days of operation, but some U.S. 
space officials feel the Soviet solar cell 

because Russia says it will receive data 
only every five days on the progress of 
its probe, and will report this data 
weekly. 

Soviets reported trajectory measure- 
ments taken during the initial transmis- 
sions came through with substantial 
strength and showed all systems oper- 
ated as planned, the on-board tempera- 
ture was 86F. and solar cells were 
oriented correctly to the sun. 

Soviet Academician Ari Shternfeld 
believes the best time to read out data 
on measurements of Venus’ atmosphere 
will be between May 1 5 and May 29. 
when the distance between the earth 
and Venus will be smallest— about 24.9 
million miles. 

Soviet Discussion 

Soviet public statements in the past 
have indicated a determination to ex- 
plore Mars or Venus, but have always 
emphasized difficulties in communica- 
tions and precise guidance. 

Most recent Soviet disaission has 
centered around Mars. 

Shternfeld wrote in the Dec. 30 is- 
sue of F.eonomichcskava Gazeta that 
Mars was 36.2 million mi. away Christ- 
mas day. the closest in two years: fur- 
thest distance will be 61.8 million mi. 
on Feb. 3, 1963. The gap will begin to 
close in 1965 and will decrease gradu- 
ally until 1971. when it will reach 34.6 

Observers in Moscow could recall no 
such detailed discussions of flight to 
Venus. In last month's issue of Trud, 
Professor Vladimir V. Dobranravov 
said that “launching of an automatic sta- 
tion similar to the one which photo- 
graphed the reverse side of the moon 
to the neighborhood of Mars and Venus 
is a matter of the not too distant future. 
Times of the most favorable position of 
earth and Mars for launching the rocket 


already have been calculated" (see box). 

Academician L. I. Sedov, who hailed 
the Venus probe, also attempted to re- 
fute speculation in Italy and Germany 
that Sputnik VII contained humans or 

Sedov said the Feb. 4 satellite was 
purely experimental and contained “no 
special equipment for the study of outer 
space. . . . The rumors which nave been 
spread abroad that there is a human 
being on the satellite do not accord with 

Main Objectives 

lie said the main objectives of the 
flight were to put the heavy satellite in 
a precise orbit, and to measure its 
orbital parameters. 

Sedov also said the Feb. 4 payload 
contained "no special system for the 
return of the satellite to earth.” 

A Polish commentator said the cur- 
rent Soviet launch vehicle could put a 
"big load” into a 22,000 mi. stationary 
orbit. lie said that "equipped with 
proper apparatus, which could be in- 
stalled without special difficulties owing 
to the big weight of the launched ob- 
ject. the Sputnik could act as a relay 
station enabling a tremendous range of 
radio communications over ultrashort 
wavelengths. 


F-l Booster Fired 

An uncooled “battleship" model of 
the NASA-Rockctdvne F-l liquid pro- 
pellant space booster lias developed 
1.550 million lb. of thrust in a two-sec- 
ond static firing at Edwards Air Force 
Base, Calif. 

The purpose of the static test firing 
was to determine whether combustion 
instability would develop at that thrust 
level. The F-l chamber has been 
fired more than 100 times at thrust 
levels between 950,000 and 1 million 
lb. and remained stable for about the 
last 40 tests. The recent firing was the 
first time the chamber had reached or 

level of 1.5 million lb. and it is the 
highest thrust known to be achieved by 
a single chamber, according to Rocket- 
dvnc. The chamber is being tested on 
stand 2-A at Edwards and was fired for 
the first time in December. 

The F-l is being developed by Rocket- 
dyne Division of North American Avia- 
tion under a contract let by the Mar- 
shall Space Flight Center of National 
Aeronautics and Space Administration. 
The high chamber pressure of 900 psi. 
makes the F-l more likely to go unstable 
than earlier chambers operating at lower 
pressures. The two-second run svas made 
without a nozzle skirt but since instability 

throat and within 1.5 sec. of ignib'on, 
the ran is considered valid. 
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Dry den Reports U.S. Is Not Using 
All Available Talent in Space Effort 

By Ford Eastman 


Washington— The United States is 
not using all of the scientific or indus- 
trial talent available in its space pro- 
gram, Dr. Hugh L. Dryden, deputy 
administrator of the National Aero- 
nautics and Space Administration, told 
the House Science and Astronautics 
Committee last week. 

Dr. Dryden, responding to commit- 
tee questions on whether the U.S. could 
expand its current space program, said 
there is surplus talent in both industry 
and universities that could be used in 
an expanded and accelerated space pro- 
gram. He also told the committee 
that “we as a nation are in a scientific 
and technical competition with the Rus- 
sians” and that NASA is working as 
hard as it can with the resources that 
are available to it. 

Opening Witness 

He appeared as the opening witness 
in a major inquiry into the current 
status of the U.S. space program to 
determine whether its rate of progress 
is sufficient to catch and overtake the 
Soviet effort in this field and whether 
it is adequate to meet both U.S. scien- 
tific and military requirements. Dr. 
Dryden was scheduled to be followed 
by top technical officials from the sec- 
retary of defense's staff and by research 
and development commanders of the 
Army, Navy and Air Force. 

Dr. Dryden also told the committee 
that the new NASA Administrator, 
James E. Webb, had been ordered to 
make a comprehensive review of the 
agency’s space program and submit rec- 
ommendations to President Kennedy 
for its revision or expansion. 

He credited the current Soviet space 
achievements to a four-year lead over 
the U. S. in organizing a national space 
effort and to a technical superiority 
in developing large thrust booster rock- 
ets. He noted the Soviets organized 
an interplanetary group of their Acad- 


Booster Overtime 

Washington— Some contractors dcvcl- 

lcvel, the National Aeronautics and 
Space Administration said last week. 

Overtime was authorized for Saturn 
in November, 1958, and has continued 
on a 20% level, NASA said. There is 
no overtime involved in Centaur and 
F-l, the other large NASA booster proj- 
ects, according to NASA. 


emy of Sciencies in 1954, some four 
years before NASA was created in the 
United States. 

The Soviets have been using their 
standard ICBM rocket booster as the 
first stage of their recent Venus probes, 
but have boosted their capacity for put- 
ting payloads into orbit to seven tons 
by using improved second stage rockets. 
Dryden Warning 

Dr. Dryden warned that the U.S. 
would not be able to match this cur- 
rent Soviet payload capacity until 1964, 
when the Saturn clustered booster is 
to be available, and he indicated that 
the Soviets would continue to employ 
their basic booster capacity to under- 
take a variety of space missions during 
this period that will be beyond any 
U. S. technical capability. These may 
include soft landings on the moon, 
orbiting and returning a two-man astro- 
naut team, and deep space probes to the 
area of Mars, he said. 

Initial U.S. attempt to reach, the 
vicinity of Venus will be made in 
August. 1962 when two shots in the 
Centaur liquid hydrogen second stage 
rocket test program will be aimed at 
Venus with an 1,100 lb. payload. Dr. 
Dryden emphasized that these shots 
are primarily Centaur test shots in the 
early development test cycle of this 
vehicle. The programing toward Venus 
is being included in the hopes of achiev- 
ing a scientific bonus and is not the 
main purpose of the shots. 

Venus Schedule 

The first all-out Venus shots would 
be scheduled in March, 1964. when the 
Centaur is to have completed its test 
program and should offer the capacity 
for a "very sophisticated job of recon- 
naissance” in the Venus area. Saturn 
is to be initially available for Venus 
probes in October 1965, Dr. Dryden 
said. 

Dr. Dryden warned that there is no 

booster development and that the 
United States will have to “sweat it 
out” until its big booster program pro- 
duces the vehicles capable of putting 
large payloads into space. He pointed 
out that it is now impossible for U. S. 
boosters to put a scientific payload in 
the vicinity of Venus except on the 
days when Venus is closest to the earth, 
while the Soviets were able to make 
their shot almost a month after the 
optimum date of Jan. 15 had passed 
because of their much greater booster 
thrust. 

Dr. Dryden also said that: 


• U. S. guidance systems are "as good 
as the Russians” and that bigger and 
better systems are available, but the 
U. S. does not have the booster power 

• Scientific information gathered 
through Soviet space experiments and 
released at scientific meetings has been 
sketchy and not as detailed as U.S. 
scientists prefer. He said he did not 
know if Russians are withholding de- 
tails of their experiments or if they did 
not have the information to begin with. 

• U. S. has generally collected more 
valuable scientific information, espe- 
cially in the communications satellite 
field, and made this available to all 
nations, than has Russia. 

• U. S. favors talking with Russia at 
every opportunity in an effort to effect 
cooperation in space exploration proj- 
ects, but it has been difficult to find a 
field in which Russia would readily con- 
sent to cooperate. Russia insists that 
there arc political problems to be solved 
first. 

• Use of solid fuels for booster rockets 
will grow at a normal rate, but will not 
be used as a replacement for Saturn in 
heavy space missions. There are prob- 
lems connected with transporting solid 
fuel rockets, more burning time is re- 
quired to achieve a greater over-all im- 
pulse and greater reliability is required. 
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USAF-Martin Titan J missile carries General Electric Mark 3 nose cone for first time. 

Tilan Carries Mark 3 Nose Cone 


Washington— USAF-Martin Titan in- 
tercontinental missile carried a General 
Electric Mark 3 nose cone for the first 
time Feb. 10 in a test of the inter- 
changeability of major ICBM subsys- 
tems. The Mark 3 was designed pri- 
marily for use on the USAF-Convai: 
Atlas ICBM. 

No plans exist now for using the 
Mark 3 on operational Titans, but goals 
laid down early in the ballistic missile 
program require that certain compo- 
nents be compatible with more than one 
missile. Early USAF-Douglas Thors 
and early Atlases use the same General 
Electric Mark 2 heat-sink type of war- 
head and slightly different versions of 
the same Rocketdyne engine. The Avco 
Mark 4 nose cone, designed for the 


Titan, also will be used on a number of 
Atlases because it produces a higher ex- 
plosive vield than the Mark 3. 

The Mark 3 was flown 5,000 mi. over 
the Atlantic Missile Range by a Titan J, 
which is a prototype of the operational 
Titan I missile, incorporating a number 
of simplifications that will appear in the 
first hard-based squadrons. 

Two previous flight tests of the Titan 
failed, each because the second stage 
Aerojet engine failed to ignite. So far 
in the Titan development program. 19 
attempts at in-flight ignition of the sec- 
ond stage have been made and 16 have 
been successful. (For production details 
of the Titan J see p. 33.) 

No specific cause was found for the 
second stage ignition failure last Dec. 


20. Failure last Jan. 20 was caused by a 
sequencing problem which tests showed 
was easily corrected. 

The missile carrying the Mark 3 cone 
also prov ided the first Bight test of a 22- 
million-candlc-powcr strobe light to aid 
in optical tracking. The light, twice as 

B verful as any tracking lights used 
ore, was developed for the Titan by 
Friez Instruments Division of the Bcn- 
dix Corp. 

Caribous and Otters 
Ordered by Ghana 

Ghana has ordered eight DHC-4 
Caribou transports and 12 D1IC-3 
Otter utility aircraft from de Havilland 
Aircraft of Canada, Ltd. The aircraft 
and spare parts, to be delivered before 
mid-1963, will cost the African repub- 
lic S7, 550,000. 

Other aircraft ordered by the Gha- 
naian government for either airline or 
military use include two Boeing 707- 
420s. three Vickers VC-lOs, six Soviet- 
built Ilyushin Il-18s, three Vickers 
Viscount SOOs, 14 de Havilland DIIC-2 
Beavers and 12 de Havilland Chipmunk 
trainers (AW Dec. 12, p. 39 and Jan. 
30, p. 4S). Two Bristol Britannias were 
delivered last November. 

Tlic first two Caribous— twin-engine 
transports with STOL performance- 
are to be delivered in November. Four 
more will follow in 1962, and the re- 
maining two will be delivered in early 
1963. Ghana air force flight crews 
will accept delivery at de Havilland’s 
Ontario plant, then fly the aircraft to 
Accra via the Azores. 

The first two single-engine Otters 
will be shipped to Ghana bv sea next 
month. Balance of the Otter order, 
worth Sl.S million, is scheduled for de- 
livery before the end of the year. 

Ghana intends to equip some of the 
aircraft with cameras for extensive aerial 
photo-mapping of its relatively isolated 
interior. Remaining Caribous, Beavers 
and Otters will be used for government 
liaison with outlying areas, air evacua- 
tion, welfare work and police patrols. 


Scout Launch Fails 

Washington— Second attempt to put 
a 12-ft. inflatable sphere into orbit with 

parcntly failed late last week, live 

signals from the sphere's 136.95-mc. bea- 
con could not be detected. There was a 
possibility that it was in orbit but that 
its transmitter was not working. Purpose 
of the shot was to measure air density. 
An earlier attempt failed in December 
(AW Dec. 12. p. 33). Both shots were 
made from National Aeronautics and 
Space Administration's Wallops Island 
Station, Va. 
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Air Force Routing Troop Airlift 
To Avoid Cuban Propaganda Risk 


Washington— More than 100 troop 
carrier transports will airlift U. S. Army 
paratroop units to Panama this week in 
Operation Solidarity, an exercise that 
could provide Cuba’s Castro govern- 
ment with fresh invasion propaganda 
material. 

Solidarity is one of a series of exer- 
cises involving airlift of troops from the 
continental United States for maneuv- 

Alaska and the Philippines. 

To minimize the possibility of a Cu- 
ban incident, the airlift fleet— com- 
posed of Lockheed C-l 30s and Fair- 
child C-l 23s and 119s— will skirt the 
boundaries of Havana’s Flight Informa- 
tion Region (HFIR) en route. Within 
this zone, Cuba controls all aircraft on 
Instrument Flight Rule clearances. 

Since the HFIR blankets all of Cuba 
and surrounding waters, the relatively 
short-range Tactical Air Command air- 
craft must detour up to 500 mi. on the 
over-water leg from Florida to the Canal 
Zone. Partly responsible for the extra 
distance is a Cuban NOTAM (AW 
Dec. 12, p. 50) banning all U.S. flights 



from a 30-mi. wide corridor extending 
into the Caribbean from the island's 
northwestern tip. 

In another exercise, 300 aircraft were 
engaged in the Philippines last week, 
carrying and supporting a battle group 
of the Strategic Army Corps. Conducted 
in the Clark AFB-Stotsenberg training 
area, -Exercise Long Pass is designed to 
test and improve U.S. capability for 
moving air and ground forces to such 
trouble spots as Laos and for supporting 
their operations. 

First phase of Long Pass began last 
week as 128 military transports carried 
troops from the United States and the 
Pacific area to the Philippines. Joint 
air and ground operations are to follow 
this week, with 92 Tactical Air Com- 
mand aircraft dropping assault troops 
and providing close air support. Of 300 
aircraft participating, 200 are from the 
continental United States and 80 from 
Pacific Air Command. 

In Exercise Willow Freeze, about 
3,500 troops of the 82nd Airborne Di- 
vision were trained in the airborne re- 
inforcement of the Alaskan Command 
during a 10-dav project that ended Feb. 
19. 

Called Banvan Tree last year and in 
1959, Operation Solidarity is a simu- 
lated Strategic Army Corps airborne as- 
sault on any enemy position. 

Basically, it is to test paratroop com- 
bat capability, but because Albrook 
AFB. staging area for the exercise in 
Panama, is more than 1.400 naut. mi. 
from the continental United States 
along the routes to be flown. Solidarity 
also is viewed as a mobilitv trial for 
TAC's troop carrier wings. 

Operation Solidarity marks the first 
implementation of a policy under which 
reserve troop carrier wings on annual 
training tours will be mixed with regu- 
lar Air Force airlift units in joint maneu- 
vers. An outgrowth of the USAF re- 
serve reorganization last summer, this 
new approach will make practical use 
of the 15 troop carrier reserve wings' 
airlift capability when they are mobi- 
lized for their annual active duty tours. 
These tours formerly were devoted to 
training. 

Airborne contingents from Panama, 
Colombia, Brazil, Peru and Chile will 
join in Solidarity by jumping alongside 
soldiers of the U.S. 82nd Airborne 
Division. This broad inter-American 
participation in a hemispheric defense 
exercise sponsored by the United States 
is significant in view of recent Cuban 
attempts to foment revolutionary move- 
ments in two of the nations involved in 
the maneuver, Peru and Colombia. 


The first potential incident arising 
out of Operation Solidarity occurred 
Feb. 3, when the pilot of a C-l 19, oper- 
ated by the 514th Troop Carrier Wing 
at Mitchell AFB, N. Y.— the only Air 
Force Reserve unit participating in the 
exercise— filed an IFR clearance from 
Homestead AFB, Fla., to Panama on 
a pre-exercise flight. The transport’s 
routing would have penetrated the edge 
of the HFIR. 

Flying away from the Florida coast, 
the pilot was informed by Miami air 
traffic control center that his flight 
plan was unacceptable to Cuban air 
traffic control authorities. Miami then 
relayed a revised routing furnished by 
the Havana center. This new clearance 
called for a direct course to the Havana 
radio beacon where the pilot was to 
cross the Cuban mainland before turn- 
ing south toward Panama. 

The Havana clearance, which ran 
counter to an Air Force policy against 
flying over Cuban territory, was re- 
jected, and the pilot returned to Home- 
stead. Later, Air Force revised the route 
the Mitchell AFB C-l 19s had been 
scheduled to take across the Caribbean. 
By following this new course, aircraft 
stay clear of the Havana Flight Informa- 
tion Region. 

But at the same time, C-l 19 flight 
time to Panama has been extended by 
about 2 hr. and now entails more than 
9 hr. of nonstop, twin-engine flight 
over water. In order for shorter-range 
regular Air Force C-l 23s to reach Pana- 
ma, a refueling stop at Kingston, Jamai- 
ca. has been scheduled. 

Adding to the variety of training pro- 
grams will be Exercise Denning Spring, 
which will be held at Camp Irwin, 
Calif. Denning Spring will cover desert 
operating techniques. 


Piper Sales Off 

First quarter sales of Piper Aircraft 
Corp. were 19% below sales for the 
same Octobcr-Dccembcr period last 
year. Sales of $8,687,332 produced a 
first quarter net income of $.24 per 
share, compared with last year’s first 
quarter income of $.78 per share. 

Charles W. Pool, company treasurer, 
attributed the decrease primarily to 
the depressed condition of the economy. 
High early production and initial costs 
at the company’s new Veto Beach, Fla., 
plant, where the Piper Cherokee (AW 
Jan. 9, p. 101) is going into production, 
contributed to the lowered earnings. 

Production at the Lock Haven. Pa- 
plant is being advanced this month from 
8J to 12j planes per day as a result of 
increased sales of the low-priced Piper 
Colt (AW Nov. 21, p. 106). 

Lower profits for the current year had 
been forecast earlier by the companv 
(AW Jan. 16, p. 27). 
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MR-2 Chimpanzee Undergoes 17g Force 

Chimpanzee passenger in second Mercury-Rcdstonc launch (AW Feb. 6, p. 26) is shown 
undergoing a flight load of 17g for about 1 sec. during ignition of MR-2 escape rocket. 
Photos were taken from 16 mm. motion picture film exposed at 4 frames per second. 

Britisli Defense Policy Report Puls 
Stress on Nuclear-Equipped Planes 


London— British government’s annual 
defense white paper, published last 
week, stated that Britain would con- 
tinue to rely on planes carrying nuclear 
weapons as its main contribution to the 
Western deterrent over the next 
decade. 

improved Mark 2 versions of present 
V-bombers would be given increased 
"stand off" capability, while the 
bomber command hoped to get com- 
binations of missiles to carry British- 
made warheads to targets from Ameri- 
can and British bases, the report said. 

The report referred to planes de- 
signed for low-flying attacks (apparently 
the Viekers-English Electric TSR.2 and 
the Blackburn Buccaneer) but men- 
tioned no new weapons for the RAF. 

Defense budget tor 1961-62 totaled 
S4.634 billion, an increase of $109.2 
million over the previous year's and 
more than a quarter of all government 
expenditures. 

* Because a $33.6 million West 
German contribution to defense costs 
is no longer forthcoming, the increase 
will cost taxpayers $142.8 million. In 
addition $52.1 million will be spent on 
civ il defense, a rise of over $9 million. 

Although over-all defense spending 
will rise, the defense budget will absorb 
slightly smaller proportions of the gross 


national product than it did in 1960-61, 
when it accounted for 7.2%, the report 
said. 

Most of the money will be spent on 
conventional forces and Britain's con- 
tribution to the West's strategic nuclear 
capability remains at 10% of the 
budget, the report stated. 

Avowed reliance on planes and lack 
of reference to land-based or submarine- 
borne missiles in the report's section on 
"nuclear force" indicated that the 
government was in no rush to acquire 
1-olaris submarines. 

The report also suggested that the 
government was reluctant to contribute 
to an independent NATO strategic 
nuclear force although willing to con- 
tribute to a tactical one. But. the re- 
port hedged. Britain would participate 
in a tactical nuclear pool only if 
"political control was such as to ensure 
rapid decisions in an emergency.” 

The white paper promised new effort 
for research and development of 
modern weapons but emphasized a 
need for "harmonization of service re- 
quirements,” particularly in planning 
new planes. This, in effect, gave notice 
to the Royal Navy that if it wanted a 
new generation of aircraft, they would 
have to be the same as those wanted bv 
the RAF. 

Other main points of the report were: 


• Increasing concern with the need to 
cope with small conflicts which could 
grow into nuclear war. 

• More emphasis on the Far East and 
China’s "rising power.” 

• New stress on civil defense and the 
creation of an emergency communica- 
tions system. 

• Some reorganization of British troop 
commands and hints of cuts in troops 
stationed overseas. 

British Space Group 
Meets to Form Program 

London— First meeting of representa- 
tives of the British Space Development 
Co. was due Feb. 20 to elect a board 
and establish a technical and financial 

pt0 R ic company represents a con- 
sortium of six major electronic com- 
panies. including Associated Electrical 
Industries. Associated Television, Decca 
Radar. Pvc Telecommunications. Rank 
Organization. British Insulated Cal- 
lcndar Cables, Ltd- and the Blue Streak 
contractors, de Havilland and Rolls- 
Royce. 

Prime mover in this latest attempt 
by British industrialists to promote a 
space and satellite program was Sir 
Robert Renwick. a stockbroker and di- 
rector of Associated Electrical Indus- 
tries. His original statement, announc- 
ing the new company on Feb. 2 before 
a group of city editors and members of 
Parliament, took some members of the 
consortium by surprise. It followed the 
announcement last month by Decca 
Radar of its own decision to build a 
space electronics development labora- 

With an initial capital of $56,000, 
the consortium will function immedi- 
ately as a liaison body between govern- 
ment and industry. Ultimately it hopes 
to recruit other companies and seeks 

international collaboration. 

Sir Robert Renwick. backed by an 
influential group of scientists and indus- 
trialists, has been lobbying for over a 
year to develop government support for 
a Commonwealth space program. 
Structure of the new company illus- 
trates that the effort should include 
Blue Streak. 

"It is certainly the view of this com- 
pany that we should be able to launch 
our own satellites," Group Capt. 
Edward Fennessev. managing director 
of Decca Radar, fold Aviation Week. 
He was confident that Britain and the 
Commonwealth would go ahead with 
Blue Streak without European collabor- 

A financial arrangement likely to 
come out of today’s meeting would 
avoid large contributions from member 
companies and call for each company to 
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Redefined Space Efforl Forecast 
With Expanded Military Mission 


Washington — Kennedy Administra- 
tion is expected to use the National 
Aeronautics and Space Council to re- 
define the U. S, space program, which 
in the past has suffered mainly from a 
lack of urgency, Rep. Emilio Q. Dad- 
dario (D.-Conn.) said last week. 

Rep. Daddario also looks to the Ken- 
nedy Administration, through Vice 
President Lyndon Johnson, to clearly 
acknowledge that there is a military' 
space mission for manned spacecraft as 
well as for navigation and communica- 
tion satellites. 

The congressman is a House Science 
and Astronautics Committee member. 
He introduced legislation now pending 
to allow the Vice President, rather than 
the President, to head the Space Coun- 
cil. Rep. Daddario said Johnson is 
familiar with both the military poten- 
tial and with the current spaa' program, 
and is "a man who gets things done.” 

Failure of President Eisenhower to 
utilize the machinery' of the Space 
Council, Rep. Daddario said, resulted 
in the National Aeronautics and Space 
Administration's chief fulfilling the 
advisory responsibility. 

“This has contributed, 1 believe, to 
some of the unhealthy competition and 
maneuvering among agencies which in 
itself is a severe drag on progress,” he 
said. 

Rep. Daddario believes the Spaa 
Council and not NASA should define 
the national space program, and should, 
in fact, accelerate target-dates which 
now are slipping. He cited reant re- 
scheduling in these major programs: 

• Venus flyby— Delayed until 1964 from 
the original 1962 schedule. 

• Qualifying flight tests of the F-l 1.5 
million lb. thrust engine— Delaved from 
1963 to 1965. 

• Apollo mission tests— Rescheduled 
from 1965-1970 to 1968-1970. 

• Rover nuclear rocket tests— Delaved 
from 1965 to 1966-1967. 

• Orbiting astronomical observatory— 
Delayed a year to 1964. 

Speaking at a luncheon meeting here. 
Rep. Daddario said hick of urgency, 
failure to use existing talents, failure 
to treat the space race as an emergency, 
and failure to give enough weight to 
psychological as well as scientific objec- 
tives have combined to slow the entire 
spaa effort. 

He lauded the incoming NASA Ad- 
ministrator, James E. Webb, as “a 
proven administrator . . . with a record 
of imaginative public servia,” but he 
criticized Dr. Hugh L. Dryden, deputy 
NASA chief, for reacting to the Soviet 
Venus probe "with the quiet hope that 


they [the Russians] will share what 
they learn. 

“I do not think we can count on the 
charitable benevolence of Soviet scien- 
tists," Rep. Daddario said. “Perhaps 
some day a unified effort will be 
achieved, but it is scaraly likely to hap- 
pen tomorrow. The Russians, I suspect, 
will not be quick to share their knowl- 
edge of propulsion.” 

The congressman said the U. S. has 
been "painfully slow in decision-mak- 
ing” regarding boosters, with many 
basic decisions still not made to give the 
program impetus and direction. 

He implied a closer relationship is 
needed between NASA and the Defense 
Department, because both have 
"booster development programs that 
can contribute to each other without 
being competitive in terms of indus- 
trial and scientific facilities.” 

Rep. Daddario said he is troubled 
over NASA's development of a ca- 
pacity for biomedical research. He said 
he is completing a report on the sub- 
ject and although he did not elaborate, 
it apparently will draw attention to 
duplication betwan NASA and the 
military in this field. 

NASA has announad plans to estab- 
lish a life scienas laboratory at Ames 
Research Center which eventuallv is 
scheduled to be manned by a staff of 
200 . 

Among specific means to spur the 
space effort. Rep. Daddario suggests an 
overhaul of government contracting 
methods and a revision of existing pat- 
ent policies. 

Each proposal by a contractor, he 
said, "represents considerable skill and 
know-how as well as management abil- 
ity. But the increasing demands on 
contractors seeking to put their abilities 
to work for the government is having 
an opposite effect from that we all 
desire— it is discouraging concerns from 
entering competitive bidding. 

“. . . We should review the cumber- 
some procedures that require a massive 
and expensive effort to convina the 
government where it can buy the best 
product. The work neassary to estab- 
lish a proper bid becomes as expensive 
as production itself, and spurs a com- 
petition that needs to be subjected to 
close scrutiny.” 

He said such competitions are justi- 
fied if they result in savings and in a 
far better product. But they may be a 
needless waste of national resources “if 
they only harass cxpericnad and quali- 
fied industrial teams, and if they fore- 
stall the use of ideas, imagination and 
initiative." 


Rep. Daddario heads the House 
spaa subcommitta dealing with pat- 
ent provisions and has been pushing 
for basic changes in the law which 
gives the government title to inven- 
tions made under government contract. 
He said revision to this NASA patent 
policy should encourage wider partici- 
pation in the space effort. 

As a starting point toward a more 
vigorous program, Rep. Daddario sug- 
gested that NASA revise its manned 
lunar landing timetable from the 1970s 
to 1969, when the moon will be in its 
best inclination. 

“This [1969] is an optimum for a 
shoot at the moon— but the Russian 
thrust capability permits them to pick 
their own time. In 1967, it will be the 
50th anniversary of the Bolshevik 
revolution. Here they will have a clear 
choia between a calm, scientific ap- 
praisal of the best time, and the prac- 
tical prospect of pragmatic propaganda. 
They have already said they'll be shoot- 
ing for the earlier date.” 

Republicans Appointed 
To House Committees 

Washington— Republicans last week 
assigned Rep. Jessica McC. Weis (R-- 
N. Y.) to the House Committee on 
Scicna and Astronautics. She is the 
first woman to serve on this committee. 

Also named to the House spaa 
committee by Republicans were Reps. 
Charles A. Mosher (R.-Ohio), Richard 
L. Roudebush (R.-Ind.), and Alphonzo 
E. Bell, Jr. (R.-Calif.). 

New Republican members assigned 
to other House committees include 
the following: 

• Appropriations-Rcps. William II. 
Milliken, Jr.. (R.-Pa.) and Earl Wilson 
(R.-Ind.). 

• Armed Servias— Reps. Alexander 

Pirnie (R.-N. Y.) ; Durward G. Hall 
(R.-Mo.); Donald D. Clancy (R.-Ohio), 
and Robert T. Stafford (R.-Vt.). 

• Foreign Affairs— Reps. Peter Frcling- 
huysen, Jr.. (R.-N. J.): William S. 
Broomfield (R.-Mich.); Robert R. 
Barry (R.-N. Y.); J. Irving Whalley 
(R.-Pa.), and Horace Seeley-Brown. Jr., 
(R.-Conn.). 

• Government Operations— Reps. John 
B. Anderson (R.-IU.), Richard S. 
Schweiker (R.-Pa.), and F. Bradford 
Morse (R.-Mass.). 

• Interstate and Foreign Commerce- 
Reps. Willard S. Curtin (R.-Pa.), Abner 
W. Sibal (R.-Conn.), and Vernon W. 
Thomson (R.-Wis.). 

• Judiciary Committee— Reps. Garner 
E. Shriver (R.-Kan.); Clark MacGregor 
(R.-Minn.); Charles McC. Mathias, Jr., 
(R.-Md.); James F. Battin (R.-Mont.). 
and James E. Bromwell (R.-Iowa). 

• Post Office and Civil Servia— Reps. 
John H. Rousselot (R.-Calif.). 

Februory 20, 1961 
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MODIFIED second stage Titan J rocket engine features an ablative 
skirt is added, the thrust chamber (right) has an area ratio of 13:1. 


Ablative Skirt Added 
To Titan J Series 

Ablative skirt has been added to the 
Titan second stage rocket engine to 
simplify launch operations and increase 
reliability. 

The first modified Aerojet engines are 
being used in the Titan J scries, per- 
mitting the missile second stage to 
make a drv |acket altitude start. Pre- 
vious second stage Titan engines fea- 
tured “wet jackets” or regenera tivclv- 
coolcd nozzles. 

In addition to complicating pre- 
latinch operations, this procedure 
allowed for contamination of the en- 
gine compartment from fuel leakage 
during first stage operation. 


With the modified engine, the Titan 
now leaves the ground with the second 
stage engine cooling tubes empty. The 
reduced volume of the second stage 
thrust chamber cooling passages makes 
it possible— that is. allows enough time 
—for the tubes to be filled in flight 
just before stage separation and second 
stage ignition. 

The earlier Titan second stage en- 
gines had regenera tivcly-coolcd nozzles 
with area ratios of 25:1. Aerojet engi- 
neers. in effect, cut the regenera tivelv- 
cooled nozzle back to a point where 
the area ratio became 1 3:1 and added 
an uncooled, ablative skirt to bring the 
area ratio back up to 25:1. The skirt 
consists of an asbestos-reinforced phe- 
nolic liner stiffened by glass fibcr-rcin- 
forad phenolic honeycomb. 


Europeans Set F-104 
Production Schedules 

Bonn— Multi-nation European pro- 
duction program for the Lockheed 
F-104G all-weather fighter is scheduled 
to hit a peak rate of about 32 aircraft 
per month bv late next year under pres- 
ent plans and continue at this rate until 
late 1964. when a total of 949 Super 
Starfighters will have rolled off the line 
(AW Jan. 16. p. 32). 

All-German southern group of Mcs- 
serschmitt, Hcinkcl. Domicr and Sie- 
bcl is pushing to reach a rate of six 
airframes per month by November. 
Initial aircraft will be largely produad 
from fuselage sections and components 
supplied by Lockheed. Over-all. the 
southern group is to produce a total 
of 210 F-l 04s under the program as it 
now stands. 

Northern group headed by Holland's 
Fokfccr and including Aviolanda and 
the German firms of Focke-Wulf. Ham- 
burger Flugzeugbau and Weser Flug- 
zeugbau will begin production late this 
month, again relying primarily upon 
Lockheed-supplied parts. It will reach 
a peak of 14 airframes per month by 
next spring. 

Production-goal for the group has 
been set at 375 airframes. 

Italy’s Fiat and Belgium’s Socictc 
Anonyme Beige de Constructions Aero- 
nautiques (SABCA) are still tooling but 
are expected to be rolling out approxi- 
mately six aircraft each per month by 
late 1962. 

Each has ban assigned produc- 
tion of 182 aircraft under the multi- 
nation program. 


Solar Energy Thermionic Converter 

Pasadena. Calif.— Jet Propulsion Laboratory briefed industry last Thursday on its 

is seeking a device which will supply 130 w. of power for a space vehicle operating 
near the planet Mars. 

A contract for the design, fabrication and testing of such a converter will be 
awarded sometime after proposals arc due here on Mar. 12. The estimated dollar 
value of the Jet Propulsion Laboratory contract will be approximately ■3230.000. 

Thermionic conversion is one of several promising techniques for converting heat 
directly into electrical energy (AW Aug. 15, p. 83). JPL is asking industry for a 
device which will collect the sun's energy with a 5-ft. dia. collector. It would then 

thermionic diodes. When properly heated, d.c. current flows through the diode to 
an electrical load, thereby converting heat into electrical energy. 

A spokesman for the laboratory here said that the prototype will be used for 
extensive environmental testing on the ground to determine the reliability of such a 
system for space applications. An actual flight system, JPL hopes, would be similar to 
tire prototype and might consist of several sucii units for increased power. 
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Five VATE Study 
Contracts Awarded 


Nord Testing SS-12 Tactical Missile 

Nord Aviation SS-12 tactical missile (AW June 27, p. 29) has a larger warhead than com- 
pany's SS-10 and SS-11 models, and is provided with radio link guidance system in addi 
tion to wire guidance. SS-12, still undergoing company tests, has ground-to-air range of 
3.8 mi., air-to-ground range of over 6 mi. Latter version is designated AS-12. Dimensions 
include length, 5 ft. 3 in.; diameter, 7 in.; span, 2 ft. 2 in.; total weight is 165.4 lb. 
Below, Italian army team carries disassembled SS-lls, in a winter operational exercise. 


Snap S reactor will be less than 2 ft. in 
diameter, and the entire rotating ma- 
chinery package will be three feet long. 

He said the outlook for nuclear en- 
ergy in space has never looked better 
than it does now, and that the program 
is "essentially on schedule." NASA's 
long-range plan calls for first test flight 
of a nuclear rocket vehicle in 1966-67. 

He said NASA missions require more 
powerful boosters than arc presen tlv 
needed by the military, and it is “obvi- 
ous that the era of the inheritance of 
launch vehicles from the Department 
of Defense is rapidly growing to a 

This chronology of the nuclear rocket 
program was outlined; 

• Demonstration of feasibility of nu- 
clear rocket engines by ground firing, 
which began with the Kirvi-A series in 
which three successful tests were con- 
ducted using gaseous hydrogen as work- 
ing fuel and water as nozzle coolant. 
The Kiwi-B series, to begin this vear. 
will use liquid hydrogen as fuel and 
coolant. 

• Development of high power density 
reactors for high thrust rocket engines 
to be used in interplanetary missions. 

• Continuous advanced research for 
reliability. 

Shulman told the session that con- 
siderable progress in the nuclear pro- 
gram already has been achieved, includ- 
ing identification of long-lead time 
items, formation of a combined NASA- 
Atomic Energy Commission-industry 
management group, construction of the 
sodium-potassium and mercury pumps 
and mercury boiler by Aerojet! and de- 
sign of the reactor by Atomics Inter- 
national. Bids recently" were invited for 
development of a full-scale flight-rated 
nuclear rocket engine, to be called 
Nerva (AW I r eb. 6. p. 35). 


Scout to Obtain Snap 8 Design Da la 


Fifth Scout payload will be instru- 
mented to measure the effects of micro- 
meteorite activity to obtain basic data 
for structural design of the radiator for 
the Snap 8 reactor system. 

Integrity of the Snap-S radiator in 
space is a major design problem because 
of its large size and the uncertainty of 
the effects micrometeorites will have on 
it. according to Dr. Fred Shulman, nu- 
clear propulsion program manager for 
the National Aeronautics and Space 
Administration. Radiator area will be at 


least 300 sq. ft., and it will be the 
largest single component in the system. 

The Scout 5 satellite, designated 
S-55, is scheduled to be launched from 
Wallops Island. Va., during the second 
quarter of this year. The 115-lb. pack- 
age will measure velocity, size and fre- 
quency- of micrometcoritcs in an orbital 
apogee of 740 mi., perigee of 280 mi. 

Shulman told a joint meeting of the 
Society’ for Nondestructive Testing, 
Inc., and Southwest Research Institute, 
last week in San Antonio, that the 


Five avionics firms were awarded 
parallel study contracts recently to de- 
velop specifications for automatic com- 
puter control of the Air Force's inertial 
guidance depot at Heath. Ohio. The 
five arc Arma Division of American 
Bosch Arma Corp., Hughes Aircraft, In- 
ternational Telephone and Telegraph. 
Lockheed Missiles and Space Division 
and Sperry Gyroscope. 

The project, known as VATE (Ver- 
satile Automatic Test Equipment), 
aims at more efficient check-out and 
maintenance of inertial systems for the 
Air Force’s Minuteman, Skvbolt, Hound 
Dog, Atlas and Titan missiles. 

About 73 companies had attended 
the Air Force briefing on VATE in Dav- 
ton last fall (AW Nov. 28, p. 91). 
Study contracts were awarded by Gen- 
tile Air Force Station. 
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Kennedy Names Four Consultants 
On Organization of Government 


Washington— President John F. Ken- 
nedy replaced two advisory committees 
on government organization and man- 
agement improvement with four 
individual consultants last week. 

The consultants will not act as a 
committee nor will they hold regular 
meetings, but they will be consulted 
individually on major issues affecting 
the structure and operations of the 
government. They are; 

• Robert A. Lovett, former secretary of 
defense and under secretary of state in 
the Truman Administration. 

• Richard E. Neustadt, professor of 
government at Columbia University, 
who also served as President Ken- 
nedy’s special consultant on organiza- 
tional matters between the election and 
inauguration. 

• Don K. Price, dean of the graduate- 
school of public administration. Har- 
vard University. 

“The consultants named,” he said, 
"are exceptionally well equipped to 
help us conceive and carry through 
the necessary adaptations in timely and 
orderly fashion." 

President Kennedy said he would 
terminate the Advisory- Committee on 
Government Organizations, which was 
created in 1953, and also the Advisory- 
Committee on Management Improve- 
ment, which was established in 1949 
but which has not functioned since 
1952. Other appointments include: 

• Lt. Gen. James Gavin (USA Ret.), 
president of Arthur D. Little Co. and 
former chief of the Army's research and 
development, as ambassador to France. 

• Stephen Ailes, a Washington. D. C. 
lawyer, as under secretary of the Army. 

• David L. Ladd, Chicago lawyer, as 
commissioner of patents. 

Defense Secretary Robert McNamara 
made these shifts in the Defense De- 
partment; 

• Paul H. Riley, special assistant to 
the assistant secretary of defense for 
supply and logistics, as deputy assist- 
ant secretary for supply and services. 

• F.dsvard J. Sheridan, director of Con- 
struction in the office of the assistant 
secretary- for properties and installa- 
tions, as deputy assistant secretary for 
properties and installations. 

• Graeme C. Bannerman, director of 
the office of procurement policy’, supply 
and logistics, as deputy assistant 
secretary for procurement. 

• Glenn V. Gibson, special assistant 
to the secretary of defense, as deputy 
assistant secretary’ for requirements and 
readiness planning. 

’ Eugene H. Merrill, director of 
NATO's construction program, as 


deputy assistant secretary of the Army 
for logistics. 

Defense Department is abolishing 
the offices of the Army and Navy 
assistant secretaries for manporver. 
personnel and reserves, and these areas 
will Ire the responsibilities of the two 
services' under secretaries. Tire comp- 
troller and fiscal responsibilities of the 
under secretary- of the Navy will be 
transferred to the nerv office of assistant 
secretary for financial management. 

Aerospace Corp. 

May Triple Staff 

El Scgundo. Calif.— Aerospace Corp., 
probably will more than triple its pres- 
ent technical staff of approximately 400 
within the next year, to meet new proj- 
ect responsibilities and expand present 
program activities. 

Recent changes in Aerospace's board 
of trustees include election of William 
C. Foster, vice president and director of 
Olin Mathieson Chemical Corp., yvho 
succeeds Roswell L. Gilpatric as chair- 
man of the board of Aerospace Corp. 
Gilpatric resigned to accept his 
appointment as deputy secretary of 

Dr. Harold Brown; director of Uni- 
versity of California’s Lawrence Radia- 
tion Laboratory, also was elected to the 
Aerospace board of trustees, to replace 
Dr. Chalmers W. Sherwin, who con- 
tinues as vice president and general 
manager of Aerospace’s Laboratories Di- 

''dl Jerome B. Wicsner also has re- 
signed from the Aerospace board to 
assume the position of special assistant 
to the President for science and tech- 
nology’. 

Najeeb E. Halabv. new administrator 
of the Federal Aviation Agency, has re- 
signed as secretary of Aerospace Corp. 

News Digest 


Elsvood R. Qnesada, former Federal 
Aviation Agency administrator, has 
been named a director of American Air- 
lines. James H. Douglas, former Air 
Force secretary and deputy secretary of 
defense, is returning to the American 
board of directors. 

Spccdball Nike Zeus target vehicle 
was launched to an altitude of 155 mi. 
at White Sands Missile Range last 
yveek in its first flight. The tsvo-stage 
solid fuel rocket vehicle will be used to 
test Zeus acquisition and tracking ra- 


dars at White Sands, and it will be used 
at Kwajalein atoll as a target for Nike 
Zeus test flights. 

The Martin Co. has purchased 
90,000 shares of Epsco, Inc., a Massa- 
chusetts company engaged in the devel- 
opment of high-speed data control sys- 
tems. Epsco's 1960 sales were about 
SI 1 million. Martin bought the un- 
listed shares for investment purposes, 
orvns about 15% of the outstanding 
shares, which are unlisted. 

Ion-beam projector type aerospace de- 
fensive sveapon system feasibility- study 
yvill undergo continued experimenting 
bv USAF Air Proving Ground Center. 
Eglin AFB, Fla., under a S229.686 con- 
tract awarded General Electric Co.'s 
technical military planning operation 
(Tempo). Santa Barbara, Calif. System, 
popularly termed "ray guns.” is being 
studied bv APGC's directorate of devel- 
opment. 

Air Force Research and Development 
Command twice successfully launched 
its air-to-surfacc missile, the CAM-83B 
Bullpup from North American F-100 
Super Sabres over the Gulf of Mexico. 

Estimated earnings of $1,301,820 in 
the last eight months of 1960 by Braniff 
Airways sviped out losses of $581,260 
during the first four months and re- 
sulted in net earnings for the year of 
$720,560. equal to 24 cents per share. 

Improved Terrier air defense missile 
has been test flown at Naval Ordnance 
Test Station rvith a nerv, high perform- 
ance solid rocket sustainer developed by 
Atlantic Research Corp. 

Federal Aviation Agency yvill make 
it mandatory for pilots to report mal- 
functioning airborne navigation equip- 
ment to an appropriate air traffic con- 
trol facility. 


B-52G Wing Change 

Boeing B-52G Stratofortrcss bombers 
ore undergoing a wing-strengthening 
modification in the field as the result of 
a problem that came to light during a 
cyclic test program. 

Ihc modification, which is believed 
to be the area of the wings between the 
inner pair of engine pods and the fusel- 
age. is also being incorporated on the 
newer B-52H, which is scheduled for 
delivery to Strategic Air Command later 
this year. Modification work on all 
B-52Gs is being accomplished by teams 
of Boeing- Wichita and USAF personnel 
under the Skyspccd modification con- 
cept and the company anticipates that 
the program yvill be completed by May 
1. Necessary changes already have been 
completed on a number of aircraft. 
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AIR TRANSPORT 


White House Transpacific Review Likely 


CAB appears certain to send route case to Kennedy; 
final decision would shed light on new air policy. 

By L. L. Doty 

Washington— White House review of the controversial Civil Aeronautics 
Board Transpacific Route Case, which will shed the first light on the interna- 
tional civil aviation policy the Kennedy Administration will follow, now 
appears inevitable. 

Petitions to the CAB last week asking for reconsideration can be handled 
in a number of ways, but chances arc strong that the Board will ask the White 
I louse to reconsider its original decision or will reconsider the case itself and 
submit its new decision to the White House for final approval. 


Possibility of both the White House 
and the CAB refusing to reconsider the 
issues at stake are not likely in view 
of the accelerated action President 
Kennedy is urging in foreign and eco- 
nomic matters and because all partici- 
|)ating members of the Board dissented 
on at least one point in the original 
decision. The new composition of the 
Board (AW Feb. 13, p. 40) undoubt- 
edly favors reconsideration. 

Although it is too carlv to determine 
the policy the new Administration will 
follow in resolving the case, Aviation 
Week has learned that initial thinking 
on international civil aviation, partic- 
ularly on negotiation of bilateral air 
transport agreements, follows this 
pattern— providing a clue to how the 
Kennedy staff will react to the trans- 

• Well defined U. S. policy to serve 
as a guide in the allocation of foreign 
routes will be set, with the White 
House restricting its decisions to the 
foreign relations area. However, close 
liaison will be maintained with the 
Board as a means of preventing conflicts 
between economic and foreign relations. 

• United States will take a strong stand 
against foreign governments’ efforts to 
restrict capacity, schedules or traffic of 
U. S. carriers. At the same time, it 
will ease its pressures for curtailment of 
Fifth or Sixth Freedom traffic handled 
by foreign flag carriers. 

• Multi-designation or competition 
bctw'ecn U. S. flag carriers on inter- 
national routes will be continued as a 
basic principle of U. S. policy. There 
is no indication that the Kennedy 
Administration will adopt recommenda- 
tions of United Research, Inc., suggest- 
ing that the number of carriers assigned 
to a given route be determined by the 
volume of traffic available. 

• State Department will continue to 
handle all bilateral negotiations, with 


the White House approving only major 
points raised during bargaining. Under 
the Eisenhower Administration, State 
negotiators were required to clear all 
issues, major and minor, with the 
White House as they arose. 

The CAB decision in the Trans- 
pacific Route Case was disapproved by 
former President Eisenhow'er during 
the closing hours of his Administration 
(AW Jan. 30. p. 38). His refusal to 
approve the Board's recommendations 
for a number of new routes throughout 
the Pacific, reportedly a reversal of an 
earlier decision, was founded on his 
piediction that the action "would un- 
settle our international relations— partic- 
ularly with Japan which would be 
faced with an additional U. S. carrier 
on all but one of the now existing four 
routes from the U. S. to Tokyo.” 
Ihcrc is no sign, however, that the 
Japanese government has made any 
move toward opposing further Board 
action in the case, and Japan Air Lines 
has stayed clear of the case and appar- 
ently is not immediately concerned 
with the outcome. 

Nevertheless, if a decision to expand 
routes of U. S. carriers in the Pacific 
is made, it is quite possible that Japan 
will take steps to prevent implementa- 
tion of the new' services as a bargaining 
weapon in its drive for landing rights at 
New York and rights to fly beyond to 
London, an indispensable segment in 
its proposed around-the-world route. 
R. Itoh. Japan Air Lines executive di- 
rector. is now here on informal talks 
with State on the New York stop. 

Although Eisenhower's decision in 
the transpacific case would suggest that 
his Administration was confining action 
on route cases to the foreign policy is- 
sues involved, the President made this 
statement in 1957: 

"It is this Administration’s objective, 


wherever traffic justifies it, to provide 
competitive United States service on all 
international and overseas routes from 
all gateways.” 

White House disapproval of the 
Transpacific Route Case decision was 
the fifth time that Eisenhower disap- 
proved or overruled Board recommenda- 

Pacific^outes^On^neoraston!^^ re- 
versed a Board recommendation and 
then partially reversed his own decision. 

At that time, he overruled a Board 
decision that Northwest be given a per- 
manent route between Seattle-Portland 
and Honolulu and that Pan American’s 
authority to serve this route not be re- 
newed. Only 32 days later, the Presi- 
dent, publicly acknowledging that he 
had originally received erroneous in- 
formation, directed the Board to au- 
thorize temporary certificates for both 

Both Pan American and Northwest, 
chief contenders in the current case, 
filed petitions for reconsideration along 
with a majority of the other applicants 
and intervenors in the case, charging 
that Eisenhower acted on incorrect in- 
formation on certain points in making 
his decision. 

Pan American discounted Eisenhow- 
er’s fears that the Board’s recommenda- 
tions would have an adverse effect on 
foreign relations as "wholly un- 
founded." The carrier urged the Board 
to resubmit its original decision to the 
White House now that Kcnncdv has 
taken office and said that the dclav of 
several years recommended by Eisen- 
hower would seriously and permanently 
hamper U. S. flag carriers in the Pacific. 

Tlie airline emphasized that major 
inroads have been made competitively 
by British Overseas Airways Corp. and 
Qantas Empire Airways on Pacific 
routes and said that their superior route 
patterns already have an adverse effect 
on Pan American. The carrier made a 
strong bid for the routes recommended 
by the Board in its original decision 
which was rejected by Eisenhower. 

Northwest will fight moves to get the 
Board’s original decision approved since 
it grants a route to Pan American paral- 
leling its northern Pacific route. It also 
objects to Pan American’s proposal to 
have Boston, Philadelphia. Baltimore. 
Washington. Detroit and Chicago in- 
cluded as co-terminals on Pan Ameri- 
can’s Pacific route. Northwest claimed 
in its petition that the Board incor- 
rectly informed the President on the 
need for more Pacific routes. 


AVIATION WEEK, 


20 , 1961 



State -Owned Air Ferry Urged for Hawaii 


Honolulu— Proposal to establish a 
state-owned air ferry service connecting 
the six main Hawaiian islands was 
supported by Aloha Airlines and op- 
posed by Hawaiian Air Lines at 
legislative hearings here last week. 

At issue is the question whether 
Hawaii should adopt the recommenda- 
tions of an independent surrey, 
authorized last year, that the state 
buy three Armstrong Whitworth AW 
650 turboprop aircraft for subsidized 
operation by one of the two airlines. 

The SI 70,000 transportation survey, 
prepared for the State Planning Office 
by Law & Wilson. Tudor Engineering 
Co. and Frank Der Yuen of Lockheed 
Air Terminals, Inc., urged the purchase 
as an initial step toward strengthening 
Hawaii's internal economy by providing 
faster and more economical means of 
transportation for passengers and cargo 
between Oahu and the islands of Kauai, 
Molokai, Lanai, Maui and Hawaii. 

Further consideration of the plan, 
basically supported by Aloha and re- 
jected by Hawaiian is scheduled this 
week by the State Planning Office, 
which will make a formal recommenda- 
tion on the proposal and on alternatives 
suggested by Hawaiian to the State 
Senate Economic Development. Tour- 
ism and Transportation Committee. 

Three AW 650 turboprop aircraft, 
designed for short-haul service and 
combination passenger and freight 
loads, could be purchased for S6.5 
million with the expectation of provid- 
ing subsidv-frec service bv 1969. the 
survey said! During the first six years of 
service, the survey estimated the air 
ferry system might require S2.8 million 
in subsidy, most of which would be 
offset by an estimated S2.3 million it 
would produce in tax revenues for the 

Suggested service pattern of the sys- 
tem totaled 115 weekly round trips 
among the islands, with the majority of 


them connecting Oahu with Kauai and 
Hawaii. Based on this volume of 
service and the AW 650 design, the 
survey said passenger fares could be 
10% lower than existing inter-island 
air fares, but cargo rates might remain 
at their present 47 cents a ton mile 
level. Daily utilization of the aircraft 
could be increased by transporting cargo 
and ears at night. 

Recommending that the state legis- 
lature authorize a S6.5 million general 
obligation bond issue to finance pur- 
chase of the aircraft, the survey said 
that bidding on the air ferry system 
operation should be open only to Aloha 
and Hawaiian, with other qualified 
operators considered onlv if the two 
carriers fail to offer suitable proposals. 

Orders for the three aircraft should 
be placed by Jan. 1. 1962 and a con- 
tract signed six months later to receive 
the first AW 650 by July 1. 1963, a 
second on Oct. 1. 1963 and a third on 
July 1. 1964, the report said. First of 
the two aircraft would be current 

a 14-ton payload about 600 mi., with a 
typical loading of two full-size cars. 
14 passengers and cargo. The third 
aircraft, the AW 670. which is not yet 
in production, would carry 30 pas- 
sengers on an upper deck, plus six 
standard cars and cargo on a lower 
level, the survey said. 

Aloha Airlines, which announced a 
month ago that it has been studying 
the feasibility of an air ferry' system for 
more than a year, termed the proposal 
"reasonable" and expressed confidence 
that it is the "best solution” to the 
economic development problem of the 
islands. Pointing out that it had 
originally intended to purchase its own 
AW 650s for air ferry use. the airline 
suggested it finance the purchase of the 
aircraft under a loan guarantee agree- 
ment with the state, in addition to 
receiving subsidy payments, as a means 


of relieving the government of the need 
to authorize a bond issue. 

The legislators rejected Aloha’s offer 
to finance the aircraft purchase, point- 
ing out that whether arranged by bond 
issue or loan guarantee, the state would 
still be faced with responsibility. 

Strongest opposition to the state 
proposal came from Hawaiian Air Lines, 
which handles 95% of the inter-island 
freight traffic. Calling the survey study 
a "hodge podge of bad and unproven 
assumptions." Hawaiian said it doubts 
that the aircraft selected can produce 
an economical operation without sub- 
sidy. 

Survey recommendations that only 
Aloha and Hawaiian be permitted to 
bid on the air ferry service put 
1 lawauan in the position of bidding on 
its own "cargo life," the airline con- 
tended. Award of the service to one 
carrier might also result in a heavy 
subsidy increase by the remaining 
airline. Hawaiian said, which might 
raise strong objections from the federal 

entire state proposal, Hawaiian sug- 

• State subsidy should be paid to 
develop low cost general air freight 

• Inter-island carriers should be paid a 
subsidy for the shipment of specific 
commodities, such as vegetables. 

• A general subsidy payment should be 
made by the state to existing carriers 
as a means of producing lower air fares, 
using cheaper aircraft in an air-bus type 

• Money which the state air ferry plan 
would cost should be spent by Hawaii 
to develop resort areas on outlying 
islands as stimulant to the tourist trade. 

Hawaiian told the legislature it will 
produce detailed studies within the 
next month on its recommendation for 
subsidy for low cost passenger and 
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IATA Cargo Split Paves Way 
For Open Rates on North Atlantic 


International Air Transport Assn, 
traffic conference broke up in deadlock 
last week, paving the way for an open- 
rate situation for cargo traffic moving 
across the North Atlantic. 

Chief point of contention during the 
three-week conference was the method 
of introducing lower cargo rates, which 
the majority of carriers favored, with re- 
spect to volume breakpoints. Generally, 
the conference was split between U. S. 






s the 


breakpoints and other airlines who want 
lower rates within a system of commod- 
ity classification based on the existing 
structure of specific commodity rates. 

At no time did the conference come 
close to reaching a unanimous agree- 
ment on either a new rate structure or 
a compromise on volume breakpoints. 
Since present rates expire Apr. 10, an 
open-rate situation will exist thereafter, 
unless the governments involved inter- 
vene to negotiate a cargo rate struc- 
ture on the North Atlantic. 

Cargo rate patterns in Europe, the 
Middle East and Africa— only areas 
other than the North Atlantic which 
were still undecided— were settled with- 
out change. 

Pan American and TWA bitterly op- 
posed the specific commodity rate sys- 
tem and backed the volume discount or 
weight-break system. According to 
Willis G. Liscomb, Pan American vice 
president, cargo rates based on weights 
rather than commodities have been 
used in Latin America for a number of 
years and in the Pacific area since Jan. 
I. 1960, to provide rate reductions up to 
50% on general air freight shipments 
between the U. S. and the Ear East. 

Here are examples of the rate struc- 
ture Pan American will introduce on 
the North Atlantic after Apr. 10 if 
there is an open-rate situation: 

• Shipments under 45 kg. will be re- 
duced from $2.81 to $1.90 per kilogram 
(about 2.2 lb.), for a 32% reduction. 

• Shipments between 100 and 250 kg. 
will be sliced from $2.11 to SI. 14, for 
a 46% reduction. 

• Cargo weighing between 250 and 
500 kg. is to be reduced from $2.11 

E r kilogram to $1.10, and shipments 
tween 1,000 and 7,500 kg. to be 
dropped from $1.83 to 95 cents per 
kilogram. All shipments over 7,500 kg. 
will cost 68 cents, compared with the 
previous rate of $1.83 per kilogram, a 
63% reduction. 

TWA plans to reduce its rates on 
the weight-break system but to com- 
plement the structure with a com- 
modity rate system for specific goods 


to create new traffic from shipments 
which normally have not been moved 
by air in the past. Rates approximate 
those offered bv Pan American, which, 
according to L. P. Marechal, TWA 
sales vice president, will increase pres- 
ent transatlantic cargo traffic 100% 
during the next two years. 

Seaboard & Western was one of the 
strongest backers of the volume rate sys- 
tem because of the high capacity of its 
Canadair CL-44 turboprop transport 
fleet, which it plans to introduce on the 
North Atlantic in June. Seaboard, how- 
ever, also wanted to continue a modified 
system of commodity rates. 

This combination of commodity rat- 
ing and volume discount systems was 



proposed as a compromise between the 
two opposing factions by Hans Aeppli, 
vice president of Swissair and chairman 
of the IATA traffic conference. Most 
carriers were inclined to adopt the pro- 
posed compromise, but during the dis- 
cussion, some 30 conditions or additions 
to the basic proposal made it contro- 

British Overseas Airways Corp. was a 
strong proponent of a lower over-all 
cargo rate level and will probably adopt 
a schedule similar to that being intro- 
duced by U. S. carriers once it has re- 
ceived approval from the British govern- 

Gilbert Lee, BOAC’s commercial 
director, said the airline supports the 
greatest possible simplification and 
streamlining of new traffic as the only 
means of filling the high cargo capacity 
of its turbojet fleets. 

Some carriers violently opposed to 
volume discounts apparently favor a 
delay in any real cargo breakthrough 
until they have the capacity to profit 
fully from it. KLM generally supported 
the U. S. position, and Lufthansa held a 
flexible position throughout the con- 
ference. 

Main opposition to the U. S. position 
came from Alitalia, Iberia and Sabcna. 
Air France was conciliatory toward 
U. S. views during the opening days of 
the conference, but apparently leaned 
toward the opposition as the meeting 
progressed. 

Failure to reach an agreement broad- 
ened the split between large and small 
carriers which has been growing within 
the traffic conference since the Cannes 
meeting collapsed in deadlock in 1958 
over whether surcharges should be ap- 
plied to scats on turbojet flights. Since 
then, the conference has continually 
wrangled over a number of other issues, 
bringing about extra meetings and long- 
drawn-out sessions at great expense to 
the carriers involved. 

Many observers are concerned that 
the IAEA structure is threatened by 
these widespread disagreements and that 
the time will come when the establish- 
ment of passenger and cargo tariffs will 
be taken over by governments through 
negotiations on a bilateral basis. If this 
does happen, IATA would become an 
organization with little practical pur- 

E se, since its basic reason for existence 
s in the rate-making functions of its 
traffic conferences. 

It is now considered unlikely that any 
attempt will be made to follow the con- 
ference here with an auxiliary meeting 
in hopes of reaching some agreement 
on cargo rates in the North Atlantic 

It is highly possible, however, that 
if a rate war on the North Atlantic en- 
sues, governments will take action to 
reach some settlement to stop price- 
cutting. 
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FAA Is Studying Effects of Pilot Aging 


By Robert H. Cook 

Washington-Impact of turbojet air- 
craft operations on air safety has led 
the Federal Aviation Agency to estab- 
lish a new medical research program 
designed to explore the effect of pilot 
aging on performance. 

Expected to result in more complex 
and exacting pilot physical examina- 
tions. the program's primary objective 
is the early detection and diagnosis of 
accelerated aging processes which could 
affect a pilot's proficiency, especially 
with the faster, more demanding tur- 
bine-powered aircraft. 

Present physical standards for pilots 
arc too general. FAA physicians con- 
tend. and are based solely on the appli- 
cant's chronological age balanced 
against his past health and only a por- 
tion of his over-all physical condition. 
Too often, pilots have been involved 
in accidents or have been forced to cur- 
tail their careers because of physical 
deficiencies shortly after passing exami- 
nations in which these deficiencies 
went undiscovered, FAA says. 

Noting that its present medical 
knowledge is insufficient to keep pace 
with its medical certification needs. 
FAA expresses particular concern over 
"the picture of large numbers of older 
pilots in control of high performance 
aircraft, with a continually expanding 
fleet of jet aircraft." 

FAA believes the basic solution to 
this over-all problem lies in gradually 
changing the present medical examina- 
tions. on the basis of continuing re- 
search, until a pilot's condition can be 
determined accurately on the basis of 
his physical aging rate, rather than his 
chronological age. On the basis of age 
studies made in other industries. FAA 
physicians believe the predominant in- 
firmities affecting a pilot's career arc a 
result of his aging rate and could be 
predicted well before they become a 
definite problem. 

Once its research produces enough 
data to justify changes in the present 
physical standards. FAA points out. it 
will be able to warn pilots of any sus- 
ceptibility to aging diseases. 

Convcrsclv. the agency anticipates 
that an increased knowledge of these 
diseases also will result in many pilots 
passing their physicals who would be 
disqualified under presently more gen- 
eral rules. 

To achieve these goals. FAA has es- 
tablished a Clinical Research Division 
located at Georgetown University Hos- 
pital. where the agency can make use 
of the hospital’s laboratory and consult- 

This location also permits the divi- 


sion to compare its findings on individ- 
ual pilot aging against hospital patients 
of the same chronological age. 

Research data on which to base 
changes in the present physical exami- 
nation is being collected on a daily 
basis from Washington area pilots and 
traffic controllers who have volunteered 
to participate in the program in addi- 
tion to their semi-annual examinations. 
Concentrating on physical functions 
which past research has shown arc 
among the first to be affected by aging, 
the clinical research examinations arc 
divided into eve. ear. heart, brain, 
nervous system and lung capacity tests 
which currently take a full day to com- 
plete. 

A total of 25 subjects are now- 
involved in the research program, which 
FAA says will eventually be geared to 
handle an estimated 60 volunteers a 
month at the' facility. 

Comparing Results 

Once this volume is reached, the di- 
vision feels it will be able to compare its 
findings with results of similar studies 
on air traffic controllers now being con- 
ducted by FAA’s Civil Aeronautics Re- 
search Institute in Oklahoma City, 
Okla.. and with outside research 
projects, to arrive at an appropriate 
statistical curve which can be used to 
begin changing the present physical 

Initial budget for the new division 
was set at S41 5.000, most of which has 
been spent for new equipment, but it 
will be increased to SI. 5 million in 
Fiscal 1962 as the project gets into full 

Under Dr. John F. Smith, chief of 
FA.Vs Research Requirements Division, 
the Clinical Research Div ision will con- 
centrate its efforts in these areas: 

• Visual and Auditory-Use of new- 

expected to eliminate much of the 

by different doctors. Photographs of 
retina blood vessels will be taken at each 

pared with past photos as a possible 
means of detecting changes which could 
signal the early beginnings of arterio- 
sclerosis. 

Ability of the pilot's eyes to adjust to 
sudden changes of light frequency will 
be monitored in a similar manner by a 
pupilograph camera. FAA points out 
that it is known that the frequency re- 
sponse of the human eye diminishes 
significantly between the ages of 40 and 
45, so that a photographic comparison 
of a pilot's eyes could give a reasonable 
indication of how long his vision would 
permit him to fly. 


Hearing tests are conducted in a 
soundproof room and are planned to 
include pilot ability to hear clearlv 
against a simulated background of tower 
instructions and aircraft noise. 

• Cardiovascular-Heavy emphasis will 
be placed on experiments in this section 
in an effort to gain enough knowledge of 
the circulatory system to permit FAA 
doctors to predict changes in heart 
function. Most of this study area will 
concentrate on the use of ballisto cardio- 
graph studies to measure the amount of 
thrust caused bv contraction of the 
heart . 

FAA feels it can gain more ac- 
curate knowledge of the heart function 
and its effect on the brain through the 
ballisto technique. Evidence to date in- 
dicates that a strong heart thrust aids 
blood circulation, while a weaker thrust 
has a bearing upon patient's brain wave 

Electrocardiograph readings, which 
measure the sequence of heart beats, arc 
a part of the present physical examina- 
tions, but will be expanded under the 
research program to include several sepa- 
rate areas of the heart. Continuous 
blood pressure readings will also be 
given the subject, and FAA hopes to 
eventually duplicate experiments at its 
Oklahoma City research center where 
medical data on air traffic controllers is 
being gathered by equipping controllers 
with transistorized vests which record 
their heart beat, blood pressure and 
other data while they work. 

• Neurological - Relationship between 
aging processes in other parts of the 
body and the brain will be explored by 
comparing electroencephalograph tests 
with results from other test areas. Too 
often, FAA claims, many problems 
blamed on the brain have actnallv been 
the fault of sickness in other areas. 

• Pulmonary-Evaluation of tests in this 
section will he done bv an analog com- 
puter to develop a simple pulmonary 
function test. Primary purpose will be 
to determine the oxygen capacity of the 
subject's lungs and the amount of car- 
bon dioxide retained in the bloodstream. 
Separate test results will be recorded on 
magnetic tape for final evaluation by 
the computer. 

• Behavioral Sciences— Series of tests de- 
signed to determine the subject’s ability 
to coordinate all functions of vision, 
sound and response will be nradc by this 
section in an effort to judge reaction 
times on a workload pattern similar to 
that encountered in actual aircraft oper- 

Results will be correlated with 
other clinical findings to determine at 
what rate responses decrease from youth 
to middle age. 
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Examiner Opposes All -Cargo Competition 


Washington— Selection of Flying 
Tiger Line as the sole all-cargo carrier 
serving transcontinental routes on a 
non-subsidy basis and of Riddle Airlines 
as the only all-cargo carrier, with sub- 
sidy support, on north-south routes, was 
recommended last week by Civil Aero- 
nautics Board Examiner Merritt Ruh- 
lcn. 

In his initial decision in the Domes- 
tic Cargo-Mail Service Case, Ruhlcn 
found that “an enormous untapped air 
freight potential exists" but that the 
anticipated “breakthrough” into sub- 
stantial diversions from surface trans- 
portation is several years away. He 
further concluded that the early poten- 
tial is not sufficiently high to justify 
competitive all-cargo services and made 
these recommendations: 

• East- West domestic route should be 
granted Flying Tiger, rather than Slick 
Airways, because of the relatively 
stronger financial condition of Flvmg 
Tiger and the fact that Flying Tiger has 
shown a steady growth in its traffic vol- 
ume. while Slick has "remained fairly 
static." lie noted that Slick had sus- 
pended its service for more than two 
years and has no plans for resuming 
scheduled operations until a decision 
in the cargo-mail case is reached. He 
also said that Flying Tiger’s proposal 
for introducing Canadair CL-44 turbo- 
prop all-cargo aircraft into service “is 
more definitive and will occur sooner 
than the similar proposal of Slick." 

• Riddle was chosen for the north- 
south routes over AAXICO because 
of its record of steady performance and 
its detailed plans for operation of 
the service with modern all-cargo air- 
craft. Riddle has ordered seven Arm- 
strong Whitworth Argosy turboprop 
freighters. Ruhlen indicated concern 
over frequent changes in Riddle's man- 
agement. the fact that it had suffered 
substantial losses and. at present, has a 
total equitv capitalization of onlv 
8350,000. He found AAXICO to 
have a stable management, capable of 
showing profits, but added that the car- 
rier discontinued regularly scheduled 
services IS months ago and has no firm 
plans for acquiring modern all-cargo 
equipment. 

• American Airlines would be author- 
ized to provide air transportation of 
property and mail on a number of trans- 
continental route segments and Delta 
Air Lines, the only other trunkline ap- 
plicant in the case, would be authorized 
to provide all-cargo service between 
Houston and Dallas. 

• All-cargo southern transcontinental 
route is not required by public con- 
venience and necessity. 

• Direct all-cargo air sendee on a flag 
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stop basis for each domestic military 
base would be authorized. Service 
would be provided by the scheduled 
airline serving the certificated point 
nearest to the base. 

Ruhlen found that a substantial vol- 
ume of air cargo is available if the serv- 
ice can be provided at rates in the 7-16 
cents per ton mile range. He said that 
changes required to provide sendee at 
lower rates include larger, faster and 
more efficient aircraft, mechanized load- 
ing and warehousing systems and im- 
proved methods of promotion and sales. 

He pointed out that the all-cargo 
Douglas DC-7 has direct operating costs 
of eight cents per available ton mile. He 
said that an aircraft with direct operat- 
ing costs of less than four cents per 
available ton mile and indirect costs in 
the 2-4 cents range would provide total 
break-even costs, at a 7071 load factor, 
of 8.6 to 1 1 .4 cents per ton mile. Both 
Slick and Flying Tiger claimed during 
hearings that the Canadair CL-44D, the 
Douglas DC-SA. the Lockheed Super 
Hercules and the Boeing 735 could be 
operated with direct operating costs 
close to four cents a ton mile. 
Airfreight Potential 

Analyzing the airfreight potential on 
the transcontinental routes, he found 
that American. Flying Tiger. TWA and 
United flew 239 million ton miles of 
scheduled air freight in 1959. Assum- 
ing an average annual increase of 20%. 
this would mean a total of 422 million 
tons of air freight will he carried by 
these airlines in 1961, he said. Ruhlen 
concluded that if all this traffic were 
carried on the all-cargo aircraft operated 
by these carriers, the average load factor 
would be only 79.3%, which would be 
substantiallv less if a large portion were 
diverted to passenger aircraft. 

He added that it is possible that 
transportation of cargo in all-cargo air- 
craft is "still uneconomical and that a 
self-sufficient operation is not feasible." 
But, he said, it appears that “there is 
sufficient air cargo potential to justify 
continuing experiments with this type 
of sen-ice.” 

On this basis, the examiner found 
that all-cargo carriers which do not pro- 
vide passenger services to support their 
operations, should be given maximum 
flexibility in developing cargo sendee. 

He said that many points on cargo 
routes cither generate insufficient traffic 
to support direct air sen-ice or are so 
near other scheduled points that addi- 
tional stops would cause such delays in 
service that the speed value of air cargo 
would be lost to the shipper. He then 

"Under such circumstances, the all- 


cargo operator should be permitted to 
sene such cities by truck-air service to 
the nearest regularly scheduled airport 
until sufficient traffic is developed to 
support direct air service. Likewise, the 
all-cargo carrier should be permitted to 
provide demand service to all points on 
its route generating insufficient regular 
traffic to support scheduled sen-ice." 

The report recommended that since 
Flying Tiger did not request subsidy 
unless subsidy is granted to a competing 
all-cargo carrier, that its certificate 
should be limited to the transportation 
of property and non-subsidy air mail. 

Ruhlcn said it was "impossible" to 
determine the amount of subsidy Riddle 
Airlines will require and the length of 
time it will need such subsidy. He esti- 
mated that the maximum necessary may 
reach S2 million annually, which he 
termed "reasonable when compared 
with the subsidy of local service carriers” 
and added that economic self-sufficiencv 
should be attainable by all-cargo carriers 
within a reasonable time. 

Soviets Conceal Data 
On Aeroflot Traffic 

Moscow— Russia's Central Statistical 
Administration has taken special pains 
to conceal significant data on Aero- 
flot’s 1960 traffic, listing only vague, 
percentage gains for Soviet air trans- 
portation in its year-end report, while 
providing unit statistics on production 
of industrial and agricultural products 
and consumer goods and giving specific 
ton-kilometer figures for railroad, river, 
highway and pipeline transportation. 

The report said that total air trans- 
portation (passengers, cargo and mail 
combined) increased 30% in 1960, 
compared with 1959. and that the 
USSR's over-all goal for air transport 
was fulfilled by 101%. No breakdown 
was given to show the nationwide in- 
crease in air passengers, cargo and mail 
as separate categories. 

However, a less-publicized report, 
covering the Russian Soviet Federated 
Socialist Republic alone, stated that the 
number of air passengers increased 
28%, cargo tonnage 19%. and mail 
tonnage 51%. It admitted that Aero- 
flot’s mail volume fell below the 
planned level. 

Figures for the Central Statistical Ad- 
ministration, while covering only one of 
Russia's 1 5 Union Republics, are indica- 
tive of Aeroflot’s over-all domestic oper- 
ations. The administration includes 
76% of the USSR's territory and most 
of the nation’s major traffic hubs such as 
Moscow, Leningrad and all Siberian 
points. 
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Soviets Display Cargo Transport, Loading Equipment 




YOU ARE LOOKING AT THE NATION’S FIRST LIQUID HYDRO 
GEN ROCKET ENGINE, THE LR115, DESIGNED AND BUILT BY 
PRATT & WHITNEY AIRCRAFT. IT IS NOW BEING PRODUCED 
FOR THE CENTAUR SPACE VEHICLE, AS AN UPPER STAGE 
OF AN ATLAS BOOSTER. THIS SYSTEM WILL BE CAPABLE OF 
PUTTING A 7,500-POUND SATELLITE INTO ORBIT AROUND 
THE EARTH, OR OF SENDING A 2,000-POUND PAYLOAD ON A 
DEEP SPACE MISSION. A MORE POWERFUL DEVELOPMENT OF 
THIS SPACE ENGINE, THE LR119, WILL POWER THE UPPER 
STAGES OF SATURN, A MULTI-STAGE BOOSTER DESIGNED TO 
SEND A 35,000-POUND SATELLITE INTO ORBIT, OR A 12,000- 
POUND VEHICLE TO ANOTHER PLANET. PIONEERING WORK 
IN LIQUID HYDROGEN TECHNOLOGY REPRESENTS JUST ONE 
OF PRATT & WHITNEY AIRCRAFT’S MANY ADVANCES IN THE 
DEVELOPMENT OF NEW SOURCES AND APPLICATIONS OF 


PROPULSIVE POWER. 


UNITED AIRCRAFT CORPORATION 


PRATT & WHITNEY AIRCRAFT DIVISION 

EAST HARTFORD, CONNECTICUT AND WEST PALM BEACH, FLORIDA 
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Off-Season Atlantic Passengers Up 35% 


By Glenn Garrison 

New York— Transatlantic scheduled 
airlines, fighting to keep pace with vastly 
expanded seat capacities, increased their 
passenger traffic by 35% during the last 
three months of 1960 over the same 
period of the previous year. 

Capacity rose 53% for the quarter, 
however, and over-all passenger load 
factor dipped from 62% to 56%. The 
final months of 1960 marked the first 
off-season period in which most trans- 
atlantic carriers were operating their 
new jet fleets on a large scale. 

Passenger total for the 1960 period 
was 384.000, and capacity totaled 681.- 
000 scats. 

For the entire year of 1960, the In- 
ternational Air Transport Assn, airlines 
carried 1,745,000 scheduled passengers 
on the North Atlantic, a healthy 30% 
increase over 1959. Capacity was up 
31% for the year to 2,71 8, 000 seats. 
Load factor for the vear in both direc- 
tions was 64%. 

With 170,000 charter passengers also 
carried by the scheduled lines. North 
Atlantic traffic totaled 1 ,91 5,000 passen- 
gers for the year. Carriers early in the 
year had predicted a total approaching 
the two-million mark (AW June 27. 

. 43). but the rate of increase for the 

rst nine months was somewhat below 
predictions (AW Nov. 7. p. 40) and the 
final quarter results didn’t quite make 
up the difference. 

Jet Impact 

The year was the first in which wide- 
spread impact of jets was felt. Only 
three North Atlantic IATA carriers were 
flying jets on the route at the end of 
19 39-. by the end of 1960. only three 
were not. Manv of the operators were 
offering 100% jet schedules. 

Despite the big increase in capacity, 
the number of scheduled passenger 
flights declined because of the greatly 
enlarged carrying capacity of each jet 
over piston aircraft. In 1959. the total 
of flights svas 28,144; last vear. the total 
was 26,641. 

The off-season, 17-dav excursion fare, 
which went into effect last October, was 
cited by most carriers as a major reason 
for the strong showing during the final 
months of last year. Attraction of the 
jets themselves, and some further suc- 
cess in selling the idea of off-season 
travel, were also noted. 

The excursion fare is up for review 
this year. Its critics feci that the 17-day 
limit is too short, and should be ex- 
tended. 

The 170,000-passenger charter total 
represents a slight drop from the 1959 
figure for the IATA North Atlantic 
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carriers. That total was 173,000. But 
military charter passengers were counted 
in the 1959 total and were not counted 
in the 1960 figure. 

Here are individual 1960 results of 
the six leading North Atlantic carriers 
in terms of passengers carried: 

• Pan American World Airways carried 

341.000 passengers, up from 308,000 in 
1959. At year-end. S6% of PanAm’s 
North Atlantic flights were in jet equip- 
ment. This compares with 67% jet 
flights at the end of 1959. The airline’s 
jet fleet has grown during that time 
from six Boeing 707-1 20s and 21 707- 
320s to six 1 20s, 23 320s, and 1 8 Doug- 
las DC-Ss. Total capacitv for the year 
was 493.779 seats, up from 381,417. 
The airline’s load factor, apparently as 
a result of the influx of jet competition, 
dropped from a booming 81% in 1959 
to 69% in 1960. 

• British Overseas Airways Corp. car- 
ried 254.000 passengers on the North 
Atlantic during 1960. up from 211,000 
the previous year. During 1960. BOAC 
withdrew de Havilland Comet 4 jets 
from the route and substituted Boeing 
707-420 equipment. The airline also 
operates Bristol Britannia turboprops 
on the North Atlantic. During the last 
three months of 1960. BOAC carried 
12.298 jet passengers on the run. up 
from 4.443 jet passengers during the 
same period of 1959. 

• Trans World Airlines increased its 
passenger total bv 67% to 243,000 pas- 
sengers. Capacity rose 71% to 386.000 
scats. TWA’s first transatlantic jet serv- 
ice was inaugurated late in 1959. so last 
year was its first full-scale jet operation 
on the route. At the end of 1959, two 
Boeing 707-3 20s were in sendee: there 
were eight at the end of last year. 
Wceklv jet scats available in each direc- 
tion rose from 7S0 to 2,970, an increase 
of 261 % . About 86% of TWA’s 1960 
transatlantic passengers were carried in 
jets. 

• Air France carried 127.000 passen- 
gers. up from 98.000 in 1959. Capacitv 
was up from 151,000 scats to 186.000 
scats. Air France, flying 707-320s. was 
100% jet by last April on services be- 
tween North America and Europe. In 
October and November, the carrier’s 
castbound passenger traffic was up 
108.5% and the westbound passenger 
total was up 65.4%. 

• Scandinavian Airlines System, with 
DC-8s. was 100% jet on the North At- 
lantic at year-end. Passenger total for 
1960 was 122,000 passengers, up from 

103.000 in 1959. Last year's capacity 
total was 202,000 seats, up from 161,- 
000. During the final quarter of 1960, 
SAS's passenger total was 22,000, up 
from 18,000 during the same period of 


1959. and capacity was up from 31.000 
scats to 46,000 seats. 

• KLM Royal Dutch Airlines carried 

116.000 transatlantic passengers, ex- 
cluding the carrier's traffic from Mon- 
treal. Last year’s comparable total was 

93.000 passengers. Capacity for 1960 
was 1S4.000 scats (including Montreal), 
up from 144.000 seats. At year-end, 
KLM’s fleet was 75% jet with DC-8s. 
The Dutch carrier believes the 17-day 
fare has been more successful in bring- 
ing tourists to the U.S. than from the 
U. S. to Europe. Reason: Americans 
can save money, KLM says, by spend- 
ing a longer time in Europe than 17 
days even with the fare differential. 

Among the other individual oper- 
ators. Lufthansa German Airlines car- 
ried 97.986 passengers during the year, 
an increase of 48%. Capacitv increased 
37% to 138,675 scats. Lufthansa was 
all-jet at year-end, operating 707-320s. 
During October and November, the 
German carrier offered 26.000 seats and 
carried 16.120 passengers, up from 15,- 
000 scats and 8,722 passengers. 

Sabcna Belgian World Airlines, oper- 
ating all-jet With 707-320s since last 
April, experienced a 38% increase in 
passengers carried over the 54.000 total 
for 1959, Capacity was 21%. Sabcna 
was out of transatlantic operation tem- 
porarily during part of last year because 
of the Belgian Congo disturbances. 

Alitalia. 100% jet at year's end with 
DC-Ss. carried 61,692 passengers during 

1960, a 55% increase. Capacity in- 
creased 43% to 93,000 scats. 

Another all-jet operator at year-end 
was Swissair, flying DC-Ss. El A1 Israel 
inaugurated its first jet schedule on 
the Atlantic last month with 707-420 
equipment, El Al recently ordered a 
third 707-420 (AW Feb. 13, p. 41). 

Jet Replacements 

Irish International Airlines, which in- 
augurated Boeing 720 service on the 
North Atlantic in December, has re- 
placed leased Lockheed 1049H Con- 
stellations entirely with the jet equip- 
ment. Qantas Empire Airwavs is all-jet 
with 707-1 20s. 

Air-lndia started transatlantic service 
for the first time last May with 707- 
420s and has been all-jet on the run 
since then. Trans-Canada Airlines be- 
gan DC-8 service last summer and now 
uses only that equipment on the At- 
lantic. 

Canadian Pacific Airlines, now flying 
Britannias over the North Atlantic, has 
not received its first DC-8s as yet and 
plans for transatlantic jet service are 
not definite. Iberia Airlines of Spain 
has ordered DC-8s and expects to begin 
jet service this year. 
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News /"of Locai Service Airlines 


Special local transport airline flig hts make unusual contract obligations 
possible. Thanks to flexible local transport airline facilities, business men 
now often find it possible to fulfill contract obligations in a manner unheard 
of a generation ago. 

Take the huge Ballistic Missile Early Warning System that RCA is build- 
ing for the Defense Department. Since the project is near Fairbanks, Alaska, 
close communications with company headquarters posed a problem. 

The solution was found when RCA contracted Alaska Airlines to operate 
a once-weekly round-trip flight service between Philadelphia and Fairbanks. 
Flights involve 6,866 round-trip miles per week ... a total of over 300,000 
miles for the year. Cargo includes both men and materials. 


Air freight expands to include direct ground link. Local service airlines 
make it possible to fly freight into practically any city in the U.S. Last year, 
local carriers moved over 5 million tons of air freight — a 200$> increase 
over 1950. 

Now, shippers in the Arkansas-Louisiana-Texas area can take advan- 
tage of a new convenience offered by Trans-Texas Airways. On May 1, the 
Railway Express Agency began door-to-door pickup and delivery for Trans- 
Texas — a direct ground link for their air freight traffic. 


Roster of local 
service airlines 

Alaska Coastal 
Allegheny 

Bonanza 

Caribair 

Central 

Cordova 

Ellis 

Frontier 

Lake Central 

Mohawk 

North Central 

Northern Consolidated 

Ozark 

Pacific 

Piedmont 

Reeve Aleutian 

Southern 

West Coast 
Wien Alaska 


Local carrier “watch dog” service protects nation’s timber stands. 
Stranded vessels have been saved. Strayed livestock recovered. Fishermen 
rescued. Power line breaks discovered. All because of the vigilance of local 
carrier flight crews. But perhaps the most valuable “watch dog” service 
these men perform is detecting and reporting forest fires. 

Pacific Air Lines flights, for instance, cover 26 national forests as well as 
many of the nation’s most valuable stands of timber. Last year, Pacific flight 
crews alerted state and national forest firemen to fires in many areas — 
thus helping prevent the loss of millions of dollars worth of standing timber. 


Local carriers offer exciting vacation tips for the time- and budg et-con- 
scious. Pn'causi' they cover the entire United States, local sendee airlines 
offer almost unlimited vacation possibilities. Skiing, skin-diving, sight- 
seeing, bull-fight attending — to name just a few. Vacation planners find 
local carrier facilities especially helpful in planning short or inexpensive 
vacations. Bonanza Airlines flies vacationers to all the scenic wonders and 
famous winter resorts of the Southwest — including fabulous Las Vegas. 
Trans-Texas Airlines schedules week-end flights at special rates to the 
colorful old cities of Laredo and Nuevo Laredo. Or, for something different, 
travelers can get a breathtaking view of the Hawaiian Islands from Aloha 
Airlines sightseeing planes. Special lens windows let shutterbugs take 
undistorted shots of nature’s grandeur below. 

Central Airlines offers perhaps the shortest vacation on record. As part 
of its regular service, it schedules 20-minute, Sunday afternoon “Scenic 
Flights" over the 36 cities in its area. The cost? Just $2.50. 
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BEA Plans London 
Passenger Terminal 

New York— British European Airways 
wants to build its own passenger term- 
inal at London Airport. The carrier 
will ask British Ministry of Aviation 
permission to construct the terminal on 
airport property. 

BEA chief executive Anthony II. 
Mihvard. here during a tour of U.S. 
airline, manufacturing and airport facil- 
ities. expressed dissatisfaction with 
British airport operation and said U. S. 
planning of airports is considerably 
superior. 

American airports such as Los 
Angeles and Idlcwild are planning far 
ahead, and spending vast sums of 
money on future airport needs, while 
“we keep on patching and adding bits 
here and there,” he said. 

Ministry operation of British airports 
results in a lack of commercial thinking. 
Mihvard said, and an airport authority 
approach to the operation probably 
would be better. One criticism the 
BEA executive made of London Airport 
was its high landing fees, “the highest 
in the world.” he added. With a 
proposed increase of about a third in 
the fees, such carriers as Pan American 
and TWA will be paying twice as much 
at London as at U. S. airports, Milward 

Of the U.S. airports. Milward said 
he probably favors the centralized con- 
cept of Los Angeles to the individual 
terminal arrangement provided at Idle- 
wild. 

The British official visited Boeing 


London Monorail 


London-Two British airline officials 



town terminal in order to speed ground 
transportation. 

Two systems, one French and one 
West German, were presented to British 
Overseas Airways Corp. and British 
European Airways officials. If the idea 
is supported bv the government. BEA 
Chairman Lord Douglas of Kirtleside 
said. BEA would be ready to contribute 
about S2.8 million to the capital cost. 
BOAC Depots Chairman Sir Wilfred 
Nedcn said his airline would contribute, 
btit did not specify an amount. 

On the basis of earlier tests, the 
French monorail system is said to be 
capable of carrying 30,000 passengers an 
hour each way at 75 mph. Cost would 



Airplane Co. facilities during his tour 
and described the projected Boeing 727 
jet transport as a very good airplane, 
similar in many respects to the 
dc Havilland DH 121 Trident on order 
by BEA. A layman couldn't tell the 
difference between the two triple-engine 
planes, he said, and “there's a good deal 
of leg-pulling about who copied from 
whom.” Both are scheduled for 1963 
delivers', but Milward said that delivery 
of the Trident should be ahead of 
the 727. 

BEA has been considering Sikorsky 
S-61 and Vcrtol 107 helicopters for 
“stopgap" scheduled helicopter use, 
along with the twin-rotor Bristol 192C. 
All these machines arc intermediate and 
will not permit self-supporting opera- 
tion, Milward believes. Inter-city heli- 
copter service is nnlikelv to be a reality 
until a 30-passenger helicopter is in 

BEA probably will buy the Bristol 
rather than one of the American heli- 
copters. Milward said. This is not 
necessarily because of a buy-British 
requirement of the government. BEA 
has been a profit-making operation for 
some time, the chief executive noted, 
and has encountered little administra- 
tive interference from the government. 
There has never been a test case con- 
cerning purchase of foreign-built air- 
craft, although there would be if the 


decision favors an American helicopter. 
In that case, Mihvard said, he feels 
BEA would be permitted to buy 
American if it desired. 

First 707-320B to Be 
Delivered in March 

First of Boeing’s turbofan-povvered 
707-320B Intercontinentals, the longest 
range version of the 707 series, will be 
delivered in March to Pan American 
World Airways, which has ordered five 
of the aircraft. Four Pratt &• Whitney 
JT3D-3 engines (advanced versions of 
the turbofans now being used in late 
models of the 707 and 720 aircraft), 
equipped with water injection, will 
power the 707-320Bs. 

Boeing claims a 15% performance 
improvement over the standard 707- 
320 models. 

Full-span leading edge flaps and more 
efficient trailing edge naps on the 707- 
320B are designed to improve takeoff 
and landing performance, without ap- 
preciably changing the airplane’s empty 

Ht Taxi' weight of the 707-320B is 317.- 
000 lb., maximum flight weight 312.- 
000 lb„ and allowable pavload 56.900 
lb. 

Over-all length of aircraft is 152 ft. 
H in., wing span is 145 ft. 84 in. 


Now— fly Ethiopian Airlines to and across Africa. Ethio- 
pian's famed Gateway Route from Europe now reaches the 
Atlantic! Radar-equipped DC-6Bs bring luxury travel to 
West Africa beyond Stanley and Livingstone's dreams. 
Fly from Addis Ababa Tuesday afternoons for Ghana and Liberia. 
Return flights Wednesday evenings. See your travel agent. 

rM-f-fry ■ t>rc > « 

ETHIOPIAN AIRLINES 
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A. First Stage 

Honeywell Servo System con- 
trols the vehicle by means of 

faces. Signals from the Honey- 
well Guidance System in the 
third stage properly actuate 
high performance servo valves 
to control the hydraulic servos. 
A Honeywell Programmer in 
the third stage controls coast 
time and ignition of the second 
stage. 

B. Second Stage 

While the second stage is op- 
erating. attitude is controlled by 
an 8-nozzle hydrogen peroxide 
reaction jet system responding 
to command signals from the 
Honeywell Reference System 
and Programmer in the third 
stage. Other command signals 
from the same source control 
ignition of the third stage. 

C. Third Stage 

Attitude during third stage 
operation is controlled by a 
two-level, 10-nozzle hydrogen 
peroxide reaction jet system. 
The Honeywell Inertial Refer- 
ence System and Programmer 
in this stage also provides a 
stable launch platform for the 
spin imparted to the fourth stage 
before separation, initiates sepa- 
ration of the third stage and ig- 
nition of the fourth stage. 

D. Fourth Stage 

The basic Scout configuration 
provides for having spin rockets 
impart a 160 rpm rotation to 
the fourth stage prior to separa- 
tion from the third stage and 

S nition. For other missions. 

e fourth stage will be guided 
by its own Honeywell Inertial 
Reference System. 


Honeywell Systems and 
components on Scout 

A. First Stage 

Battery Supply 

B. Second Stage 
Reaction Jet System 

C. Third Stage 

Inertial Reference Package 

Rate Gyro System 

Reaction Jet System 

Programmer 

Battery Supply 

Inverters 

Miscellaneous 

Electronic components 

D. Fourth Stage 

Inertial Reference Package 







The ABC’s 
of SCOUT 

Honeywell provides complete control system integration 
for unique NASA "workhorse” space vehicle 

The NASA Scout gives the U. S. a multi-purpose vehicle featuring simplicity, 
reliability and economy. The Scout has been fired three times since July 1, 1960, 
and according to NASA, "guidance and control systems performed satisfactorily 
on all three flights." 

To illustrate the flexibility and, therefore, the control problems involved in 
this Scout program, consider that this solid fuel propelled vehicle is designed for 
a variety of space missions, putting payloads into these orbits: 80 lbs. at 600 mile 
orbit, 100 lbs. at 500 mile orbit, and 150 lbs. at 300 mile orbit. 

Honeywell engineers analyzed these problems and created a new lightweight, 
reliable control system that provides the flexibility required for this wide range 
of missions. 

The system uses three orthogonally-mounted precision miniature integrating 
gyros providing control of pitch, roll and heading. The gyros receive precise 
torquing commands from the mission programmer to change the vehicle course 
to correspond with the desired mission path. 

With this method of attitude control, great mission flexibility is obtained 
through simple changes in resistance and timing networks. 

Honeywell's system analysis of the vehicle requirements also dictated the 
selection of hydraulic actuated jet vane and aerodynamic controls for the first 
stage. Hydrogen peroxide reaction jet systems were selected by Honeywell 
systems specialists for second and third stage control. 

Honeywell backs Scout's guidance and control system with complete ground 
support equipment for servicing, checkout and launching. 

The Scout guidance system program is only one of many in which Honeywell 
has proven its "quick reaction" system analysis, design and management abilities. 
Other programs include Dyna Soar, Mercury, X-15, Agena B, Thor Delta and 
Discoverer. To learn how Honeywell can help solve your system design and 
integration problems, contact your nearest Honeywell representative or write 
Honeywell, Military Products Group, Minneapolis 8, Minnesota. Sales and service 
offices in all principal cities of the world. 

Honeywell 


AIRLINE OBSERVER 

► Recent strength in airline common stocks is attributed by Wall Street 
to expected improvement in earnings during the second half of the year. 
Some financial observers feel there arc subtle indications that industry is 
getting costs under control and that the rising cost trend will soon begin to 
level off. 

► Watch for hot competition between Seaboard & Western Airlines and 
Flying Tiger Line to get the first Canadair CL-44 swing-tail freighter into 
service. Under the latest Canadair delivery schedule. Seaboard will get the 
first production CL-44 this month, its remaining four by August. First of 
10 CL-44s ordered by Flying Tiger is scheduled for delivery in March. 
Both earners hope to inaugurate service in July. Slick Airways is scheduled 
to receive its two CL-44s in Scptemhcr and October, and plans to resume 
service in November. 

► Initial investigation of American Airlines’ Boeing 707-120 crash Jan. 28 
off the Long Island shore (AW Feb. 6, p. *36) indicates that the aircraft 
was engaged in training maneuvers similar to those involved in the crash of 
a Braniff Airways Boeing 707 near Seattle in Oct., 1959 (AW Oct. 26, 1959, 
p. 45). Three engine pods have been located in separate areas, indicating 
that three engines were torn from the aircraft before it crashed in the sea. 
This would suggest that asymmetric power, possibly for two-engine-out 
training, was being used. 

► Acronavcs de Mexico, which lost its only turbojet transport— a Douglas 
DC-8-in a crash last month at New York’s Idlcwild airport (AW Jan. 30, 
p. 43), will join an equipment consortium consisting of Compania Mexicana 
dc Aviacion and Guest-Aerovias de Mexico. The group now has three 
de Havilland Comet 4 turbojet transports and will receive a fourth in May. 

► Legislation that would outlaw airline strikes by amending the Railway 
Labor Act to require compulsory arbitration of work stoppages in the com- 
mercial airline industry has been introduced by Sen. Spcssard Holland 
(D.-Fla.). 

► Trans World Airlines will place 14 Lockheed 1649 Constellations— the 
last passenger-carrying planes of this model in its fleet— on the used aircraft 
market. Now operating six freighter versions of the 1649, TWA is converting 
another six 1649s to cargo configuration and will begin operating these air- 
craft this spring. Balance of the 1649s will be phased out as soon as the 
airline finds buyers. 

► Federal Aviation Agency has set a June 30 target date for executing 
Operation Straight Lmc, an internal reorganization that decentralizes re- 
sponsibility for procedural changes in the air traffic control system. Under 
Straight Line, major terminals will be grouped in geographic units under 
one area chief, who will be able to revise traffic flow patterns without per- 
mission from the FAA regional office. 

► Japan Air Lines will buy two additional Convair 880 turbojet transports, 
bringing its total order to five. 'The carrier will use the equipment on its 
southeast Asia route, which now extends to Bangkok, to make that operation 
all jet by August. 

► Federal Aviation Agency has proposed a rule that would require air car- 
riers to submit daily mechanical reports of aircraft, powerplant or propeller 
failures and malfunctions. 

► India is not satisfied with pcrfonnancc of the Russian Mi-4 helicopter and 
has held up the helicopter portion of an order, which also included Soviet 
An-12 turboprop transports, due to begin arriving in India next month. 
The Mi-4, under evaluation, developed severe vibration in high blower opera- 
tion during a proving flight. When shifting to low blower didn’t help, the 
helicopter made an emergency landing and subsequently has spent much 
time sitting on the ground. 

►Russia’s Aeroflot has introduced fare cuts averaging 10-15% on many 
of its most important trunk routes to stimulate traffic during the late winter 
and spring. 


SHORTLINES 


► Braniff Airways has received its first 
Boeing 720-027 medium-range turbojet 
transport. Hie carrier has a SI 5.5-mil- 
lion order for three of the aircraft, and 
an option on a fourth. The Braniff ver- 
sion of the 720 carries 106 passengers. 

► British Overseas Airways Corp. re- 
ports it carried 47.339 passengers dur- 
ing November, 1960, and flew 147,575,- 
000 passenger miles with a load factor 
of 51.9%. British European Airways 
carried 214,513 passengers over its 
routes last November ancl flew 69,721,- 
000 passenger miles at a 56.5% load 
factor. 

► Federal Aviation Agency has awarded 
All American Engineering Co. a 561,- 
000 contract for design, installation and 
testing of a new safety tailhook on a 
Boeing KC-135 turbojet aircraft as the 
N-jeond phase of an 18-month FAA 
urogram to devise ways of eliminating 
:: rlinc transport accidents due to 
aborted takeoffs and overshot landings. 
First phase of the program was com- 
pleted last year. 

► International Civil Aviation Organ- 
ization has accepted the Republic of 
Cyprus as its 84th member. 

► New York Airways reports its Boeing 
Vcrtol Model 44 helicopters departed 
within five minutes of scheduled time 
on 98.8% of their scheduled flights 
during 1960, excluding flights canceled 
for weather conditions. The carrier’s 
Vertol 44 aircraft operated over 40,000 
scheduled flights last year. 

► Seaboard & Western Airlines has re- 
ceived Civil Aeronautics Board ex- 
emption authority to operate through- 
flights from New York to Paris and 
Chateauroux, France, and Frankfurt, 
West Germany until Jan. 31, 1962. 
The all-cargo carrier is authorized to 
carry regularly scheduled cargo from 
New York to Paris, military cargo mov- 
ing at regular tariff rates in common 
carriage from New York to Paris, 
Chateauroux and Frankfurt, and U.S. 
mail from New York to Paris and 
Frankfurt. 


► Trans-Canada Air Lines expects to 
furlough 104 pilots and flight engineers 
during 1961 as a result of the integra- 
tion of turbojet transports into its fleet. 
The airline said that Aer Lingus of 
Ireland has hired 14 of these TCA 
crew members and that British Euro- 
pean Airways is interviewing to fill 50 
positions and expects to have openings 
for at least 100 by next winter. 
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The important advances in 
environmental testing come from k, 
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Now there are four MB seminars 

in vibration testing practice 




Two years ago MB initiated the first industrial seminar in the vibration 
test field — a course in Complex Vibration Practice aimed at engineers 
and scientists directing environmental testing laboratories. 

Initial reaction and subsequent results of this valuable training course 
were so successful, MB soon afterwards announced an additional series 
for lab technicians emphasizing practical application of test equipment. 
Since then two other seminars have been added to the “curriculum" — 
one on Fundamentals of Applied Vibration, another on Vibration Fixture 
Design. With these four seminars, MB makes it easier for environmental 
test engineers and their technical personnel to properly utilize the 
various vibration test systems used today. 

The enlargement of these seminars in vibration testing practice is but 
another aspect of MB’s continuing efforts to anticipate the ever-expanding, 
complex needs of the environmental engineer. If you would like information 
on any of these courses, write to MB Electronics, Technical Services Dept. 


MB ELECTRONICS 


ELECTRONICS, INC. 


AVIONICS 


Self-Learning Machines to Use Artrons 


By Philip J. Klass 

Alexandria, Va.— An artificial neuron 
called Artron, which can be used to 
build machines that learn by experi- 
ence, has been developed here by 
Melpar. The company will investigate 
the device’s characteristics and its ap- 
plications to self-learning machines 
under two contracts recently awarded 
by USAF's Wright Air Development 
Division. 

Unlike previous artificial neurons, 
Melpar’s Artron is moderately complex 
in its functioning. Even a single Artron 
can learn to solve problems such as 
predicting a cyclic binary series, and a 
small network of such devices can per- 
form moderately complex problems, ac- 
cording to Robert J. Lee who conceived 
the Artron. 

Lee predicts that a self-learning ma- 
chine built from Artron will be con- 
siderably more versatile than present 
machines, such as the Cornell Aero- 
nautical Laboratorv Perceptron (AW 
July 4, p. 72). 

For example, if the Mark I Percep- 
tron is to be able to learn to identify 
alpha-numeric characters, they must be 
correctly oriented and approxnnatclv 
centered in field of view. An Artron 
machine is expected to be able to learn 


to recognize characters regardless of 
their size, orientation or location in the 
field of view, according to Lee. 

Tire Artron machine, like the Per- 
ceptron, will learn by means of a system 
of "reward” and "punishment.” This 
consists of signals fed back to the ma- 
chine during the learning process, 
either automatically or from a human 
instructor, to tell the machine whether 
or not it has made a correct decision. 

One of the important differences be- 
tween the Artron and Perceptron ma- 
chines is to be found in the electrical 
connections between the input sensors 
and the elements which perform the 
neuron function. For the Perceptron, 
these electrical connections are made 
in a completely random manner, but 
once made they remain fixed until a 
human operator rewires the machine. 

In Melpar’s approach, the signal 
pathways between sensors and Artrons, 
and between individual Artrons in a 
complex network, are fluid and chang- 
ing continuously in a random manner 
until optimum pathways are evolved 
as a result of the learning process. Even 
after the machine has been taught, it 
can readily return to its original ran- 
domly changing signal pathways when 
subjected to a new problem. 

Lee has been working in the field 


of self-learning machine concepts for 
nearly a decade, originally as a hobby 
and since 1958 under Melpar funding, 
lie expresses the aforementioned dif- 
ference between the Artron and Per- 
ceptron machines this way: "Operation 
of each Artron will be functionally sta- 
tistical, with memory stored as a prob- 
ability of behavior, in contrast to the 
operation of neuron-like units in other 
well-known learning machines which 
are functionally determinate but statis- 
tically connected. 

"The Artron statistics will proceed 
from random to determinate during the 
learning process,” Lee says. "This can 
result in machines which are able to 
solve a vast number of qualitatively di- 
verse problems for which no specific 
preparation or programing has been 
provided.” 

Artron Principle 

In the Artron machine, the reward 
signal will act to build up chains, junc- 
tures and feedbacks within the network 
to achieve the desired goal or objective, 
while the punishment signal acts to 
break up or discard configurations of 
signal pathways that conflict with the 
desired goal. 

The Melpar Artron is a digital ele- 
ment which has two basic logic inputs 
and a single output, in addition to the 
reward/punishment inputs. The in- 
coming signals on either logic input, or 
both, can come from external sensors 
or from other Artrons in the network 
(see sketch). The input and output sig- 
nals are in digital (pulse) format. 

Depending upon the status of the 
Artron’s internal logic, to be described 
shortly, the device may, or may not, 
produce an output signal when' there 
are signals present at one or both of 
its logic inputs or when there is no 
signal present at either input. Another 
possibility is that the Artron may have 
no output, even when there are signals 
present at its inputs. 

Inside each Artron there are four 
logic gates which determine whether 
it will or will not produce an output 
when there arc signals present, or ab- 
sent, from its logic inputs. The four 
include one AND gate, which gener- 
ates a signal when there are signals 
present on both Artron inputs; a NOR 
gate which generates a signal when 
there is no signal present on either 
Artron input; and two "inhibit” gates. 
One of these will generate a signal if 
there is a signal present on one Artron 
logic input but not on the other, while 
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the second inhibit gate will have an 
output if the reverse situation exists. 

Under every possible combination 
of signals present/absent at the two 
logic inputs to the Artron there will be 
one, but only one, of the logic gates 
which will be producing a signal. But 
this does not mean that the Artron 
itself will have an output under every 
possible combination, because the out- 
put from each logic gate must first pass 
through a high-speed switching device, 
or relay, before its signal becomes the 
Artron's output. 

These four high-speed switches, 
which Lee calls “statistical switches,” 
provide the basic niochanism by which 
the machine learns and automatically 
adjusts its internal signal pathways. 

The decision to close any one of the 
four statistical switches within an Ar- 
tron, or to leave it open and thereby 
prevent a signal from the logic gate, if 
present- at that instant, from passing 
through the switch to become an Ar- 
tron output, is made at periodic inter- 
vals. The decision is made by com- 
paring the instantaneous amplitude of 
a signal from a random noise generator 
with a predetermined threshold level 

If the amplitude of the random noise 
generator output exceeds the threshold, 
the statistical switch is caused to close; 
if the amplitude is lower than the 
threshold value, the switch remains 
open. The decision to close, or leave 
open, is made independently for each 
of the four statistical switches, with 
each having its own threshold value for 
closure. 

If it were not for the reward/punish- 
ment signals fed back to each Artron. 
which automatically change the switch 
closure threshold value, the question of 
whether an Artron produced an output 
signal for any particular combination of 
inputs would be entirely a random and 
unpredictable matter. 

When an Artron machine makes a 
decision, the reward or punishment sig- 
nal fed back to each Artron changes 
the threshold value of a statistical 
switch only if its logic gate is generating 
a signal at that instant; otherwise, the 
threshold is unchanged by reward or 
punishment signals. 

If the machine has made a correct 
decision and if the statistical switch of 
the signal-producing logic gate is closed, 
the reward signal reduces the threshold 
level value. If the switch is open, the 
reward signal raises the threshold value. 
The net effect is to condition the Ar- 

clined to react in the same manner the 
next time it receives the same logic 
input signals. 

However, if the Artron makes an in- 
correct decision by producing an output 
when it should not (or r ice versa), then 
the punishment feedback signal re- 



Mercury Cockpit Simulator Installed 

Project Mercury manned satellite trainer has been installed at the Space Task Group. 
Langley Field, Ya., with a link to a computer for animated displavs to provide training 
in cockpit procedures. The simulator, built by the Mercury prime contractor. McDonnell 

Mercury pilots for ballistic and orbital flight (AW Aug. 17. 1959. p. 561. ' P 


verses the procedure described above. 
If the switch is closed, the punishment 
signal raises the threshold to make it 
more difficult for the switch to close 
the next time the same input conditions 
prevail. If the switch was open, the 
threshold is lowered so that it will be 
more inclined to close the next time 
under the same input stimuli. 

The time increment between periodic 
trials of this sort, which represents ma- 
chine learning procedure, may be in the 
millisecond range or as long as several 
seconds. The time interval between 
trials depends upon the nature of the 
problem and the time needed to obtain 
a measure of the effect of the machine’s 
latest decision. 

Artron Network 

A machine capable of performing 
moderately complex learning tasks is 
expected to consist of several dozen 
Artrons. This Artron network can be 
a completely random one or can be 

nection scheme. The former requires 
a larger number of trials in the learning 
process before the required signal path- 
ways are established, but makes the 
machine suitable for a wider range of 
problems. 

In the Artron network, some of the 
devices will obtain one or both of their 
logic inputs from machine sensors. 
Others will receive one or both inputs 
from other Artrons in the network. 
Units which receive both logic inputs 
from other Artrons serve as juncture 
devices to determine which chain of a 
network must be applied under a par- 
ticular set of circumstances. 


As the machine gains information 
about the problem from reward, punish- 
ment feedback signals through a trial 
and error process, the completely ran- 
dom signal pathways in the network 
begin to disappear and a more stable 
organization of pathways emerges. 

Lee compares this process of Artron 
network organization with Charles Dar- 
win’s theory of natural selection. He is 
not suggesting that the human brain 
necessarily operates on this principle, 
but that it is a means by which a brain 
could operate. "No one has ever 
proved that species did originate by 
natural selection." Lee says, “but the 
theorv explains observed paleontologi- 
cal phenomena far better than anv other 
scientific concept. This is the ultimate 
justification of a theory . 

"Tlie Artron concept can be ex- 
tremely useful in developing higher or- 
der data handlma and control proc- 
esses.” Lee believes, as well as helping 
to establish a "beachhead to put the 
life sciences on a mathematical basis.” 

Tlie Bionics Computer Branch of 
WADD's Electronic Technology Lab- 
oratory has awarded two contracts to 
Melpar for work in this area. Under the 
first, to be completed late this sear. 
Melpar will construct an operating Ar- 
tron and will simulate the operation of 
large Artron networks using a digital 

'die second WADD contract, to be 
completed early in 1962. provides for 
additional effort on developing Artron 
circuits and the construction of a small 
network of operating devices. Project 
Engineer at Melpar on the Artron pro- 
gram is Lewey O. Gilstrap. 
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IN RACK 
AND PANEL 
CONNECTORS 



THE DIFFERENCE! 


Right here in the socket contact lies the heart of the AMPin-cert Connector line: the AMP cantilever 
spring. Seated in the slot of the socket to meet the pin shaft, it is your key to top connector reliability. 
It provides you with positive wiping action . . . consistently sound electrical contact . . . firm pin grip . . . 
and stable resistance— yet has an extremely low, uniform insertion and withdrawal force. And, regardless 
of the metal plating you choose or the thickness you require, all pins and sockets are provided with an 
underplating of nickel to give long life reliability in all critical applications. 

Add to this cantilever construction, many other plus features including AMP's industry proven solderless 
crimping technique to help you design and manufacture products of the highest reliability and lowest cost. 
Take your pick: AMPin-cert Connectors in Series D, M and W as well as environmentally sealed or un- 
sealed Series A— all tough enough to soak up heavy punishment while providing the dry circuit sensitivity 
you need for your most critical applications. 



The complete story is available in catalog form. Write today for your copy. 

AMP Incorporated 

GENERAL OFFICES: HARRISBURG, PENNSY LVA N I A 



SONOSWITCH uses ultrasonics to detect presence or absence of liquid at tip of probe. 
Device weighs only 1 lb., costs SI 50. Probe can be used with jet or rocket fuels, water, 
corrosive acids. Device is planned for use on Saturn and Polaris submarines. 


Ultrasonic Probe Detects Liquids 


Garden City, N. Y.— New ultrasonic 
device, which ran instantly sense the 
presence or absence of any liquid, is 
finding important uses in missiles and 
space vehicle booster applications. 

The device, called Sonoswitch, was 
developed here by Powertron Ultra- 
sonics Corp. It will be used in the 
Saturn clustered-engine booster to moni- 
tor pre-launch fueling and subsequently 
m flight to determine fuel level and 
consumption, according to William L. 
Bluckc. company vice president. 

Sonoswitch is being used to detect 
leaks m the missile firing chambers of 
Polaris submarines. It also is under 
evaluation by Douglas. Rocketdvne and 
Martin-Denver, which is considering its 
use in the Titan, according to Bluckc. 

The device can be used to detect the 
presence of a variety of liquids, includ- 
ing nitric acid, liquid oxygen, hydrogen, 
nitrogen, water, gasoline, oil, hydraulic 
fluid, radio-active slurries and high en- 
ergy fuels. 

Company currently is trying to inter- 
est aircraft manufacturers in applying 
Sonoswitch techniques to a system for 
automatically voiding outboard fuel 
tanks. Another possible aircraft appli- 
cation is as an automatic alarm when 
lube oil or fuel reaches a dangerously 
low level. 

In the simplest configuration. Sono- 
switch consists of a small ultrasonic 

AVIATION WEEK, February 20, 1961 


probe and a transistorized controller. 
Combined weight of the two is about 
one pound. This basic configuration 
sells for about SI 50 and ran provide a 
signal indicating cither the presence or 
absence of a liquid at the tip of the 

A number of probes rail be used to 
measure the liquid level within a tank 
by mounting each at a different level 
iri the tank. The probes can be installed 
in any position. 

Sonoswitch will not be falsely actu- 
ated by presence of foam, droplets or 
a film on the tip of the probe, accord- 
ing to Bluckc. Its reaction time when 
probe tip becomes immersed or with- 
drawn from the liquid is within 10 
milliseconds, according to the company. 

The hermetically sealed, stainless steel 
probe contains a nickel rod which is 
caused to vibrate at ultrasonic frequen- 
cies HO, 000 cps.) by means of a coil 
powered from a transistor oscillator in 
the controller- This vibration is pro- 
duced by the magnetostrictivc proper- 
ties of nickel. 

A second coil within the probe has a 
voltage generated in it by the vibration 
of the nickel rod. The signal generated 
is used to actuate a double-pole, double- 
throw relay in the controller. When 
the tip of the probe is immersed, the 
liquid serves to damp the probe vibra- 
tions, cutting the voltage in the output 


coil and causing the relay to be de- 
actuated. The fact that the probe re- 
sponds to the damping of the liquid 
rather than its "wetness” prevents it 
from being falsely actuated by foam, 
droplets or film. 

Powertron Ultrasonics Corp. now is 
producing 10 different types of probes 
for a variety of different environmental 
conditions and applications. These in- 
clude probes capable of operating at 
pressures up to 2.000 psi. and over 
temperature ranges as low as — 420F 
and as high as 500F. Devices have 
passed MIL-S-901 and MIL-STD-167 
shock and vibration tests. Blucke says. 

The Sonoswitch operates cither from 
2S v. d.c. or 115 v. a.c. The 40 be. sig- 
nal supplied to the probe is at low volt- 
age to minimize explosion hazard when 
used with fuels. 

Powertron Ultrasonics Corp.’s address 
is Roosevelt Field. Garden Citv. L. I., 
N. Y. 

Digitized Messages 
Cut Transmission Time 

Culver City, Calif.— Conversion of 
messages into digital form through a 
device called “Digikev" can cut air-to- 
ground radio transmission time bv 
about one half, according to Hughes 
Aircraft Co., developer of the system. 
Hughes claims that Digikev messages 
ran get through heavy electrical inter- 
ference by transmitting coded electri- 
cal pulses on several frequencies simul- 

Words are impressed in digital form 
on a memory recorder when the oper- 
ator presses buttons located under a 
belt or roll chart. The belt then ad- 
vances to a new set of words, keys again 
are punched and the information stored 
until the operator presses a “transmit” 
key. 

The ground unit receives the digi- 
tal signals and translates them into 
printed information. Rate of transmis- 
sion is 150 words per minute, or twice 
as fast as spoken transmissions. 

For example, to send a weather re- 
port, the operator would punch the ap- 
propriate kev and the Digikev auto- 
matically would send the aircraft’s call 
letters and identification which arc pre- 
set into the system's memory. Posi- 
tion. heading and altitude, fed to the 
Digikev automatically by the aircraft's 
instruments, also arc transmitted. 

The keyboard then advances to dis- 
play a selection of words to describe 
visibility, followed by a series of sym- 
bols representing cloud types, and so 
on for as much information as required. 
The ground station receives the digital 
information and displays it in printed 
form, including the selected symbols. 

Operating in conjunction with the 
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FROM REST TO READY.. ..LESS THAW A MINUTE 

■ Below deck, missiles are stored naked, stripped of stubby wings. But in less than 60 seconds they’re 
assembled, loaded and fired, thanks to automation. ■ Take this concept - develop the idea into today’s 
mighty missile systems. Vitro did: its technical staff helped the Bureau of Naval Weapons design fully- 
automated missile handling and launching systems — ones now used aboard frigates, cruisers and carriers 
armed with fast, ship-launched Terrier and Talos missiles. ■ Vitro scientists and engineers went right to 
work during basic ship design - providing space needed for automatic storage and handling. Beyond this, 
Vitro takes ideas and develops actual systems for feasibility testing. 

i/itra 

VITRO LABORATORIES/ Division ol Vitro Corporation of Amerlca/SILVER SPRING, MD.* WEST ORANGE, N.J.- EGLIN AFB, FLA. 

SCIENTISTS AND ENGINEERS! JOIN THIS TEAM 
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llughes-dcvelopcd long-range commu- 
nications svstem. MACON, now oper- 
ational in the Convair B-58 Hustler, 
Digikey and a digital converter over- 
come the difficulty of transmitting 
through heavy electrical interference 
by breaking up a message into a series 
of coded electrical pulses which arc 
transmitted over several frequencies. 
Only a few pulses need get through for 
the receiver to recognize the character 
transmitted. This allows large volumes 
of information to be sent in a short 
time with reduction in chances for hu- 
man error or ambiguity, Hughes says. 



ASTROPLEX foam-in-place computer hous- 
ing at left weighs 10 lb. 6 oz., is completely 
interchangeable with cast magnesium hous- 
ing at right which weighs 27 lb. -t oz. 

Computer Housings 
Developed for Polaris 

Foam-in-place construction of com- 
puter housings for the Polaris missile 
is the first application of this technique 
to the electronics industry, according to 
Astro Dynamics, Inc., Cambridge. 
Mass., developer of the technique. As- 
tro Dynamics claims that the aluminum 
sandwich housings arc 60% lighter than 
the cast magnesium housings now used 
in the missile and are completely inter- 
changeable with the cast housings. 

Key to the process, known as .Astro- 
plex. is the dimpling and riveting of the 
sandwich walls, a process developed by 
Astro Dynamics to enable the lighter 
housings to maintain high strength and 

S Thd rivets take up the shear forces 
in the sandwich construction that arc 
usually borne by the cement in foam- 
in-plan: fabrications. 

Tire unit, which contains stainless 
steel cooling tubes and has over 250 
inserts for nuts, spacers, rivets and lo- 
cating pins, is fabricated by bringing 
together two thin aluminum’ structures 
-.020 in. aluminum outer skin is suit- 
able for missile environments— sup- 
ported by steel dies, with polyurethane 
foam between them. 

In the Astroplex process, operation 
and curing temperatures are kept low 
enough to permit the aluminum to re- 
tain its original temper, thereby adding 
to the strength of the finished unit. 


YOURS 
FOR THE 
ASKING... 
AC POWER 

FROM 
BEHLMAN 








Behlman is offering this guide to AC power supplies as a service to those 
engineers who have a need tor extremely accurate and exceptionally stable 
AC power — single, two and three phase. For your free copy, send the coupon 
below to: Behlman Engineering Company, 2911 Winona Ave., Burbank, Calit. 




BEHLMAN ENGINEERING a subsidiary ol Electronic Energy Conversion Corporation 
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SPACE RENDEZVOUS 


New PAT-C Applications 
Demonstrate Marquardt’s 
Capability in Precision Controls 

Typical of Marquardt’s Control Systems 
capable of meeting the sophisticated require- 
ments of today’s weapon and scientific vehicles 
is the Corporation’s Position-Attitude- 
Trajectory Control System. 

Already selected for one satellite project, the 
Marquardt PAT-C System provides the exact- 
ing control required for space vehicle rendez- 
vous. Whether it’s an intercept, observation, 
maintenance, rescue, or destruction mission, 
PAT-C makes possible the accurate position- 
ing of heavier payloads in space. 

PAT-C is a highly responsive jet reaction sys- 
tem which controls the Position, Attitude and 
Trajectory of space vehicles as a result of in- 
puts from the vehicle guidance system or 
ground control signals. The system provides 
the extremely precise corrective action based 
on simple position and velocity error signals, 
or will respond to the demand of guidance 
computers in the system. Tests demonstrating 
the flexibility of the PAT-C system range from 
multiple restarts up to 200 times per second to 
four minutes of continuous operation on a 
radiation cooled thrust chamber and nozzle. 
Marquardt’s sixteen years of research and 
development has produced state-of-the-art 
advancements over a wide range of electronic, 
electro-mechanical, pneumatic, hydraulic and 
nuclear controls and accessories. 

For example, products demonstrating the 
company’s diversified capability include: gas 
operated servo systems for thrust vector con- 
trol of an advanced ballistic missile ; inlet con- 
trols for the McDonnell F4H-1 and the North 
American Hound Dog (GAM 77) ; a radically 
new space power unit; and control systems 
for the Bomarc ramjet engine and the Project 
Pluto nuclear ramjet engine. 

For additional information concerning the 
PAT-C system or other controls capabilities 
contact Dick Oblinger, Chief Application En- 
gineer, Controls and Accessories Division. 
Engineers and scientists experienced in these 
or related fields will find it rewarding to dis- 
cuss their career futures with Marquardt. 



THRUST VECTOR CONTROL rotary actuators have 
been tested up to 1600 degrees F. and up to 42 hours. 



SPACE POWER UNIT — a new Marquardt chemically 
fueled fixed displacement unit provides power with 
minimum weight for 1-15 day missions. 



CONTROL PACKAGES utilizing ram air for all actuation 
and control functions are service-proven in operational 
weapons systems. 



16555 SATICOY STREET, VAN NUYS. CALIFORNIA 


ASTRO ♦OGDEN DIVISION 
♦ POMONA DIVISION ♦POWER SYSTEMS GROUP 


CORPORATE OFFICES: 


NUYS, CALIFORNIA 






the SMte of 


Core concept: brainpower at the ready-ttote 


Systems programs are processed at Stromberg-Carlson with the 
smooth efficiency of a computer in action. Everything is ready 
in advance. The top scientific, engineering and management 
people are all assembled. The prime capability subcontractors 
are poised to go. Your project is under way in the time previously 
needed just to gather the group. This is Slromberg-Carlson’s Core 
Concept of Systems Management. 

Equally important, the permanent nature of the group has allowed 
us to bring in men of exceptional abilities— men who can actually 
handle major projects simultaneously or successively. And behind 


them stands Stromberg-Carlson’s experience in communications, 
computers, data transmission, processing and display, and high- 
speed teleprinters. 

Core Concept is speeding development of a key passive recon- 
naissance system— among several Very Important Projects— 
right now. 

Let our Systems Management people show you how Core Concept 
can serve as your supermarket for systems, ideas and talents— now. 
Engineers and scientists interested in challenging opportunities 
are invited to send resumes to Director, Technical Employment. 


STROMBERG-CARLSON 
a division os GENERAL DYNAMICS 

1400 N. GOODMAN STREET / ROCHESTER 3. N. Y. 
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► Space Surveillance Gap to Be Plugged 

Navy will install a new 560-kw. trans- 
mitter near Wichita Falls. Tex., feed- 
ing a mile-long antenna to plug gap in 
Nary Space Surveillance System stretch- 
ing across the southern part of the U. S. 
Powerful new transmitter, to be built 
by Radio Corp. of America, and the 
huge antenna, to be supplied by An- 
tenna Systems. Inc., will illuminate sat- 
ellites passing overhead. Reflected sig- 
nals will be capable of being received 
simultaneously by four receiving sta- 
tions. two in the southeast part of the 
country spaced 500 mi. apart, and an- 
other two similarly spaced stations in 
the southwest. 

► Novel High-Speed Memory Devel- 
oped— New solid-state storage device, 
which uses phenomenon known as 
“persistent internal polarization.” or 
p.i.p. for short, with write-in and read- 
out time measured in fractions of a 
microsecond, has been developed by 
New York University scientists, under 
sponsorship of Office of Naval Re- 
search. Data is stored on a phosphor 
photoeonductive surface layer by apply- 
ing a voltage and exposing entire layer 
to a flash of light, then selectively ir- 
ladiating desired spot where informa- 
tion is to be stored. Alternatively, data 



to 


Tooth Transmitter 

transmitter intended to be mounted in a 

sures, grinding and tooth pressure, was de- 
veloped for USAF Aerospace Medical Cen- 
ter by Varo. Inc.. Garland, Tex. The tuiy 
tr s ttcr n I aues only 0.026 eu. in., in- 
cluding battery, and weighs only 1.2 grams. 
Transmitter also can be enclosed in capsule 
and swallowed to permit monitoring of di- 

range is about three feet. 


FIRST 

with the Solution 

The TRANSACTED System — the 
fastest proven method of accurate in- 
stantaneous data collection and trans- 
mission — provides management with 
complete data on production status and 
order location, inventory control, labor 
costing, tool crib and stores control, 
receipt and shipment, on-line communi- 
cation. These are just a few of the 
many potential assignments for the 
TRANSACTER System. 

Until Stromberg developed the new 
TRANSACTER System, no accurate, 
instantaneous method of source data col- 
lection existed. Industrial data collection 
and transmission was a relatively primi- 
tive operation — dependent on manual 
recording and delivery — subject to 
human fallibility every step of the way. 
Such methods were incompatible with 
the accuracy and efficiency of EDP and 
computer speeds. 

The TRANSACTER System eliminates 
the paper work between widely scat- 
tered data sources and a central proces- 
sing office. Management reports that 
have taken days — sometimes weeks — 
can now be produced in minutes ! With 
the TRANSACTER System dramatic 
new opportunities for profit improve- 
ment become evident. 

Write for informative booklet. 



Makers of the World's Finest Time Equipment 
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8 Out of 10 Plants 
Need Only this One Unit 


to Handle All Magnetic 


Infinitely variable current output assures optimum 
control for each test need. 


Particle Testing 



Standard adapters and jigs, automatic magnetization and 
processing, even conveyorized handling, at small extra cost. 
Optional coil provides simultaneous circular and longitudinal 
magnetization — doing the work of two units. 

Grouped controls speed operation — standing or sitting. 

Phone our local Field Engineer or write Magnaflux Corporation, 
7306 West Lawrence Avenue, Chicago 31, Illinois. 



MX TKt Systems Include MAGNETIC PARTICLE, FLUORESCENT PENETRANT. THERMOGRAPHIC. 


T. ULTRASONIC. STRESS ANALYSIS. GAMMA RAY SERVICE, DYE PENETRANT S MAGNETIC FIELD 



Inertial Reference System Designed for F-104J 

Inertial reference system for F-104J fighters purchased by )apan. provides precise heading 
and vertical reference signals for autopilot, radar, navigation equipment and gimsight. 
Developed and produced by Kcarfott Division of General Precision, Inc., complete system 
weighs only 451 lb. and occupies 1.15 cu. ft. Shock-mounted case atop stable platform 
contains transistorized amplifiers and controls. Entire package is configured to curvature of 
aircraft for optimum space utilization. Stabilized platform (right) has four gimbals fo 
permit unlimited aircraft maneuvers. Platform uses three single-axis, non-floated integrating 
gyros and two accelerometers. Vertical reference is accurate to within 0.25 deg., Kcarfott 
says, under nnaccclcratcd flight conditions. Earth rate correction is provided to permit 
heading gyro to operate without magnetic reference at high latitudes. 


can be stored by first irradiating entire 
phosphor layer then selectively apply- 
ing voltage and light to desired spot. 
Presence or absence of polarization volt- 
age on surface of layer indicates pres- 
ence or absence of stored data. Several 
readouts are possible before stored sig- 
nal is washed out. Device operates at 
room temperature. 

► Navy Tests Radio Duct Communica- 
tions— Navy scientists have successfully 
transmitted both VHF and Dill'' sig- 
nals between California and Hawaii, 
a distance of 2,600 mi., as part of their 
tests on radio propagation via ducts 
formed between dry and wet air layers. 
This duct climbs from an altitude of 
about 1,000 ft. over San Diego to 7.000 
ft. above Hawaii. Test results currently 
are being analyzed to determine effect 
of weather frontal activity on duct 
propagation and the existence of holes 
in the duct. Transmissions were made 
at both 220 and 445 me. 

•'New Surface Passivation Technique— 
A new, simple, low-temperature tech- 
nique for passifving the surfaces of 
semiconductors so they are not easily 
contaminated has been developed by 
Motorola Semiconductor Products in 
Phoenix, Ariz. Differing from surfaces 
passivation approaches of Pacific Semi- 
conductors and Bell Telephone Labora- 
tories, the Motorola process is per- 
formed at atmospheric pressure, at 
temperature of 500C and is completed 
in i hr. 


► Tunnel Emission Amplifier— An am- 
plifier which employs the tunneling 
effect in metals and metal oxide films 
at room temperature will be investi- 
gated by Electro-Optical Systems, Inc., 
under a 549,454 contract from the 
Electronic Technology Laboratories at 
Wright Air Development Division. 
The tunneling process was observed 
and analyzed in metals and their oxides 
by scientists at California Institute of 
Technology. 

►Navy Seeks High-Temperature Cir- 
cuits— Circuit packages which can 
resist extreme environments are to be 
fabricated and evaluated on a pilot 
production basis by the Navy's Avionics 
Facility in Indianapolis as part of an 
advanced technology program. Initially, 
ceramic wafer tubes rather than tran- 
sistors will be employed because of 
superior performance in tough en- 
vironments. Eventually, the Navy 
hopes to merge this program with a 
companion effort in microcircuitry. 

► Pushing Transistor Ftequcncy/Power 
Limits— Power output and upper fre- 
quency limits of transistors arc steadily 
going up as evidenced by recent pro- 
posal requests for transistor develop- 
ment efforts. Some examples: a 10 watt 
unit at 400 me. and 1 watt at 1 kmc.. 
a two-year effort to be supported by 
Wright Air Development Division; 25 
watts at 100 me., an upcoming U.S. 
Army Signal Research and Develop- 
ment Laboratory Contract. 


ZIPPERED DUCT SEAL BFG zipper closures 

such as this air duel. Seals effectively against 
liquids, gases, dust, dirt, corrosion. BFG 
zippers can be custom-fabricated for your 
product, or supplied as part of a complete 



FLEXIBLE FUEL-LINE CONNECTOR. Special 
flexible rubber joint reinforced with metal 
bands ideal for aircraft fuel line systems. 
These connectors serve as expansion and 
universal joints where loads and deflections 
are severe. Withstand bending and torsion 
—save weight. 



HEAT PACKAGE. BFG fabricates rubber shapes 
w-itli integral electric heating elements for 
controlling ice formation in localized areas 
such as air intakes, cowls, propeller blades, 
spinners. Fabricated to fit perfectly to com- 
plex curves or odd shapes. 

For more information check your 
B.F.Goodrich Aviation Products Represen- 
tative, or write Avialion Products, a division 
of The B.F.Goodrich Company, Dept. A IV-2B, 
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SIEGLER: 


...outstanding performance through a family of talents 


4 * 






Announcing the new Siegler 

SPACE SYSTEMS 
TECHNOLOGY GROUP 

A New Range of Specialized 
Technical Services in Missiles and Space 
Program Operations and Planning 

UNIQUE SCIENTIFIC capabilities. Now, one single indus- 
trial organization offers a broad scope of instrumenta- 
tion and missile firing range capabilities. This means 
you can count on Siegler for outstanding performance. 
In every phase Siegler can serve you best, because Siegler 
leads in scientific planning and systems engineering of 
complete range instrumentation complexes. 
the GROUP THAT makes THIS possible. For more than 
five years the Space Systems Technology Group worked 
closely as an integrated team in the U.S. Air Force 
ICBM and space programs. It was this Group that was 
responsible for advances extending from a single-pur- 
pose technical study of the problem of continuous telem- 
etry communications with the Atlas nose cone during 
re-entry to the technical planning, systems engineering, 
and technical direction of the establishment of a com- 
plete instrumentation and range safety system at Van- 
denberg Air Force Base . 

THE MANY TALENTS OF SIEGLER SERVE YOU. When you 
call on Siegler, you get the services of a family of talents. 
Such outstanding performance is accomplished through 
the combined capabilities existing in the Space Systems 
Technology Group and the wide range of talents and 
facilities of Hallamore, Hufford, Magnetic Amplifiers, 
Olympic Radio and Television, and Bogen-Presto - all 
divisions of the Siegler Corporation. 

Formation of the new Space Systems Technology Group 
adds a further dimension to the high caliber perform- 
ance already available from all Siegler divisions-deriv- 
ing from the dynamic Siegler basic corporate concept: 
Progressive management of diverse activities with out- 
standing military, industrial, commercial, and consumer 
capabilities -in order to bring to each of these fields the 
strengths of the others. 



SIEGLER CORPORATION 


NEW AVIONIC 
PRODUCTS 


• Transistorized decade counter, Type 
DC-114, designed to operate at fre- 
quencies up to 110 kc., provides both 
visual readout and 10 individual con- 
stant-current outputs for printing, gat- 
ing or presetting. Use of new shielded 


ability of 1.2 mill., sensitivity of 1.0 
min. and can be read to within 0.5 min. 
Tester measures 94x94 x 11 in., weighs 
4 lb. Manufacturer: Kcarfott Div., 
General Precision, Inc., 1150 McBride 
Ave„ Little Falls, N. J. 

• Sensitive subminiature switch, capable 
of maintaining a differential travel 
within 0.001 in., has maximum op- 
erating force of 34 oz., release force 
of 1 oz. maximum, overtravel of 0.003 
in. minimum and a 0.008 in. minimum 
break travel. Electrical rating is 3 amp. 
inductive or 5 amp. resistive at 30 v., 
with 24 amp, maximum inrush. Switch 
has a UL listing of 5 amp. at 125 or 


250 v.a.c. Manufacturer: Minncapolis- 
Honeywell, Micro Switch Div., Free- 
port, 111. 

• Co-axial switch, Model TS-1, a 
DPDT unit covering frequency range 



switch permits decade counters to be 
stacked side-by-side without magnetic 
interaction. Counters can be dircctlv 
cascaded and driven bv 12-v, signal. 
Price is S100. Manufacturer: Burroughs 
Corp., Electronic Tube Div., Box 1226, 
Plainfield, N. J. 



• Printed circuit substrates, consisting 
of Small “Mykrov” slabs with leads 
molded in position and surfaces lapped 
to a 10-micro-inch finish, can be used 
for depositing resistance and conductive 
surfaces. Also available is Mykrov 
glass-bonded mica on which copper con- 
ductive circuits can be deposited. Man- 
ufacturer: Electronics Mechanics. Inc.. 
Clifton, N. J. 

• Precision angle indicator, Model 
CO-2721011, can read out the shaft 
position of a synchro or resolver to 
within 6 min. of arc. Device has repeat- 





LAVEILE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTY, PA. 

Between Philadelphia, Pa., and Trenton, N.J. 






LAVELLE 

SPECIALISTS IN 
AEROSPACE COMPONENTS 

Sheet metal parts and assemblies for space vehicles, 
missiles, jet engines, airframes, electronic systems 
. . . precision welded, machined, and processed to your 
specifications by certified men, methods and machines. 
Inspection by X-ray, Zyglo or Magnaflux establishes 
and controls quality of weldments fabricated by 
resistance, inert gas shielded arc and metallic arc 
welding. Rely on Lavelle for quality workmanship and 
dependable delivery of consoles, propeller cuffs and 
spinners, missile airframes, nose and exhaust cones, 
cowlings, engine casings, housings, combustion cham- 
bers and liners, tanks, tail pipes and special require- 
ments. Write for brochure detailing complete services. 

ENGINEERING • PRODUCTION PLANNING • TOOL MAKING 
SHEET METAL FORMING • WELDING • MACHINE SHOP 
METAL PREPARATION AND FINISHING • QUALITY CONTROL 
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CANNON PLUGS.. .AVAILABLE 

To meet the ever expanding demands of electronic technology, 
Cannon maintains 9 strategically located plants in 6 countries— 
has sales engineering representatives in 18 more! Whatever you; 
requirements in plugs, wherever you are, delivery is never more 
than a few hours away. This is a continuation of our plan to give 
you Cannon service. . .Cannon quality— anywhere in the 
world. Another reason why you should consult the world’s mor 
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THROUGHOUT THE WORLD 

experienced plug manufacturer; why you should consult Cannon 
for all your plug requirements. 

The Cannon Plug Guide "CPG-4," 
containing valuable information on 
our products, may be obtained by 
writing to: 


CANNON 

®.PLUGS 


CANNON ELECTRIC COMPANY, 3208 Humboldt Street, Los Angeles 31, Calif. 




TIMETABLES FOR SATELLITE RELAYS are computer print-outs by 
which Bendix predicts, second-by-second, when communications could be 
implemented in complex configurations of earth and space terminals. Such 
timetables are essential to the selection of orbits and number of satellites 
required for military and civilian systems. They also provide key data for 
the economic analysis and operational control of satellite communication 
systems which offer career opportunities for better scientists and engineers. 


BENDIX SYSTEMS DIVISION 

ANN ARBOR, MICHIGAN 




from d.c. to 1,000 me., and usable to 
1,500 me. Switch has VSVVR less than 
1.1 to 1,000 me. and an insertion loss 
less than 0.1 db. over same range. At 
1,000 me., cross talk is less than 70 db. 
Switch is constructed so that additional 
units can be added by tandem stacking 
to handle eight or more separate RI 1 ' 
circuits, if necessary. Manufacturer: 
Tclonic Industries, Inc., Beech Grove, 
Ind. 

• Miniature three-position toggle 
switch. Type B-T1-5P, with dimensions 
of 0.7S x 0.66 x 1.56 in., is available in 
a variety of contact ratings, up to 10 



amp. at 125 vai.c., or 5 amp. at 240 
v.a.c.; 10 amp. resistive or 8 amp. induc- 
tive at 30 v.d.c. 

Manufacturer: The Milli-Switch 

Corp., Gladwyne, Pa. 



• Analog-to-digital converter, for direct 
conversion of transducer signals into 
digital outputs, is available in two types. 
The El-Con converter, a pulse-duration- 
modulation (PDM) device, responds to 
an interrogating pulse with a new pulse 
proportional in duration to the trans- 
ducer input voltage. The Micro-Con 
converter responds to a chain pulse in- 
terrogation by producing an output 
pulse train where number of pulses is 
proportional to the transducer input 
voltage. Accuracies are available to 
within 0.1% absolute. Application de- 
tails arc available from manufacturer: 
Electro-Logic Corp.. 515 Boccaccio 
Ave., Venice, Calif. 

• Subminiature film capacitors, avail- 
able with temperature coefficients from 
zero to 120 ppm/dcg.C for precise 
matching with precision resistors or 


inductors, have self-healing character- 
istics of metallized film capacitors. 
Units arc available cither with Teflon 
or Mylar foil, to tolerances of 0.1%. 
Manufacturer: Component Research 
Co.. 3019 So. Orange Drive, Los 
Angeles 16, Calif. 

• DC Static time delay contactor, with 
no moving parts, can handle currents 
up to 70 amp. with time delay of 0.001 
to 1 20 sec., or longer if required. Oper- 
ating voltage is 28 v.d.c., but unit also 



is available with voltages up to 280 
v.d.c. Device weighs 3 oz.. is designed 
to meet or exceed MIL-E-5272C, ac- 
cording to manufacturer: George Har- 
mon Co.. Inc., 1 SI 41 Napa St.. North- 
ridge. Calif. 


LONG-LOK self-locking screws... 



simplify assembly 
and field service 


on this 

motor operated 
shut-off 
valve 


Use of Long-Lok Self- Locking Screws on this Sierra- 
Schroeder Controls Model 74-01B Valve eliminated lock 
wire, provided repeated re-use— simplified field service. 
Long-Lok Self-Locking Screws are used on the housing 
of this valve as well as on the gear train mounting where 
an extremely restricted assembly area makes the use of 
lock wire a time consuming and prohibitively expensive 
operation. 

Long-Lok Self-Locking Screws can speed and improve 
your assembly operations — provide important savings 
in time and labor— assure highest reliability. 

Available in all head sizes and styles — have wide tem- 
perature range— qualified to MIL-F 18240 specifications 
— head marked for self-lock identification. 

If you have a fastener problem, Long-Lok can help you. 
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SPACE TECHNOLOGY 



Hughes Unveils Lunar Landing Mockup 


By Russell Hawkes 

Pasadena, Calif.— N’ational Aeronau- 
tics and Space Administration's Sur- 
veyor soft landing vehicle for lunar 
exploration (AW Jan. 50. p. 50). will 
make a dozen or more types of observa- 
tion and will weigh only about 125 lb. 
as it touches down on the moon, ac- 
cording to scientists at California In- 
stitute of Technology's Jet Propulsion 
Laboratory and prime contractor. 
Hughes Aircraft Co. 

On earth, where the force of gravity 
is six times greater than on the moon. 
Surveyor would weigh about 750 or 
S00 lb. in its landing configuration. 
About 30% of the landing weight will 
consist of instruments and the unusual 
supporting devices needed to make some 
of them work. Since the first of seven 


Surveyor vehicles is to be launched no 
sooner than 1963. there will be time 
to alter the vehicle design and the pro- 
gram of lunar experiments, but JPL. 
and Hughes officials believe the 
mock-up unveiled here last week is very 
close to the final design and expect no 
radical changes in the list of observa- 
tions to be telemetered to earth. The 
list will include four categories: 

• Visual study of the lunar landscape 
and surface by television. 

• Lunar soil analysis. 

• Particle and field measurements. 

• Lunar geophysical observations. 

Most of the observations will be made 

on command from a control center on 
earth but there usually will be some 
degree of automation after the initial 
command. Command receivers aboard 
Surveyor will use a pair of small crossed- 


dipole antennas. A bigger, highly direc- 
tional antenna used for telemetering 
data to earth would ordinarily not be 
used to receive commands because earth- 
based transmitters can be powerful 
enough to make high-gain receiver an- 
tennas unnecessary'. 

The observations making the heaviest 
demands on the ingenuity of instrument 
designers arc the analyses of the chem- 
ical make-up of lunar soil. To do this 
if will be necessary to bore a hole in 
the soil, collect a sample, process it in 
several ways, distribute it to various 
instruments, make the analyses, and 
telemeter the results— all bv remote com- 
mand. Designers have little or no ex- 
perience in remote soil analysis to rely 
on. It would be pointless to make a 
remote analysis on earth where there 
are easier ways. The first attempt to 
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do it will have to be made within the 
stringent limitations on weight and 
power requirements which the lunar 
mission imposes. 

Since the whole vehicle will weigh 
only about 1 25 lb. in the moon's gravity 
field, it will be impossible to place a 
heavy downward force or a high torque 
upon Surveyor's drill, without causing 
the vehicle to tip or jump. The drill 
will be expected to penetrate between 
18 in. and 60 in. into the lunar surface. 
The power available to drive the drill 
will be relatively slight by terrestrial 
standards. JPL and Hughes have not 
vet made a firm decision on whether to 
use a photovoltaic solar power system 
or radioisotope thermoelectric generator 
(RTG) units. 

The drill will be mounted upon a 
collapsible pantagraph structure so that 
it can be held in close while covered 
by the aerodynamic nose cone of the 
Centaur launch vehicle and then ex- 
tended to drill its hole on the moon. A 
second pantagraph structure mounted 
upon the drill frame will carry a neutron 
activator to make the soil in the hole 
radioactive by bombarding it with a 
stream of neutrons. A soil sample will 
then collect activated soil and carry it 
to a material pulverizer and distributor 
that feeds the various instrument speci- 
mens for analysis. Neutron activation 
changes the reaction of chemicals to 
fields and particle bombardments in 
different degrees which can be measured 
by instruments. Surveyor instruments 
will include a mass spectrometer and 
an X-rav fluorescence spectrometer. Or- 


ganic molecules will be detected by gas 
chromatography. 

Surveyor will carry four vidicon cam- 
eras fixed rigidly to its tripod structure. 
Three will point straight up and the 
other will point down. A gimhal- 
inountcd mirror in front of each lens 
will enable each upward-pointed camera 
to pan through 360 deg. of azimuth and 
cover a vertical sector between 1 5 deg. 
above and 45 deg. below the horizontal 
plane of the Surveyor structure. At least 
one camera will probably shoot color. 
Frame rate at which pictures will be 
telemetered to earth will be only one 
cverv few seconds. 

If the Surveyor structure were to 
topple over on its side during the land- 
ing. JPL and Hughes space technolo- 
gists estimate that it might still be pos- 
sible to obtain and telemeter some data 
by transmitting from the command 

In designing the vehicle itself, JPL, 
as program technical director for NASA, 
has specified that Hughes must plan to 
hit a target on the moon within a circu- 
lar error of 50 mi. or less. The targets 
chosen for the Surveyor missions will be 
in the larger maria because of their 
comparatively level surfaces. One well 
placed source reports that the target of 
the first mission is likely to be in the 
Mare Imbrium. 

Tile tripod structure of Survey or will 
have high flotation feet on each of its 
three legs. Each foot will have a helium 
pressure jet for orientation of the vehicle 
during its coasting flight after separation 
from the Centaur launch vehicle second 


stage. Orientation system will use a 
floppier radar system as a sensor which 
will also act as a radio altimeter on 
which to base the sequence of events in 
the slow-down phase of the flight. The 
orientation system must have Surveyor 
set up on a lunar-ccntcred vertical be- 
fore the main retrorocket is scheduled to 
fire at an altitude of approximately 
50 mi. 

During the coasting phase before 
retrorocket ignition. Surveyor will have 
a mass (weight at sea level on earth) of 
about 2,500 lb. The main retrorocket is 
to be a large spherical solid propellant 
motor mounted in the center of the tri- 
pod. developing about S.000 or 10.000 
lb. thrust over a burning time long 
enough to decelerate Surveyor from a 
velocity of 9.000 fps. to near zero with 
respect to the moon. After burnout the 
expended motor case would be jetti- 
soned downward by the detonation of 
its explosive mounting bolts to bring 
the vehicle down to its landing weight. 
Three liquid bipropellant vernier rock- 
ets developing a maximum thrust of 
perhaps 50 lb. each will be used to 
control the final descent velocity. Two 
will be fixed and one will be gimbaled 
to assist the helium jets in maintaining 
the proper orientation at landing. 

The Surveyor tripod is designed with 
a wide base to reduce the likelihood of 
its toppling on landing. Each leg is to 
have a liquid spring shock absorber. 
Before the shock absorbers bottom, a 
crushable structure of metal honeycomb 
or balsa would be in contact with the 
lunar surface to absorb any remaining 
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North American Aviation’s 

Missile Division 

is now the 

Space & 

Information Systems 
Division 


THIS 
IS THE 


This is III.' Division tliaf developed and is pro- 
ducing America's first successful air-launched 
strategic guided missilc-SAC’s GAM-77 Hound 
Dog — and brought it from drawing board to 
powered flight in just 21 months. 

This is the Division that laid the foundation for 
a large part of America’s current missile/space 
technology. Many of today's breakthroughs in 
aerodynamics, high speed flight, inertial guidance, 

development m^rkXlcbT'lhe'DiVi^on. 

This is the Division where the scientists of the 
Aero-Space Laboratories are seeking the keys to 
satellite rendezvous, refined trajectory analyses, 
space environment knowledge, lunar morphology, 
and materials to withstand space conditions. 
This is the Division where intensive studies are 
underway on maimed and unmanned space ex- 
ploration vehicles. anti-fCBM projects, and infer- 

Tliis Division is contributing vitally to America's 
rapidly developing space programs. 


SPACE & INFORMATION SYSTEMS DIVISION 

NORTH AMERICAN AVIATION, INC. :4r 
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;inetic energy. Shock load conducted 
to instruments is expected to be no 
more than that experienced by a para- 
chutist landing on the earth. 

Hughes engineers are not worried 
about the prospect of interference with 
experiments by dust raised at impact. 
Laboratory experience on earth indicates 
that dust tends to be highly impacted 

Command Decoder 
Accepted by CalTech 

Dallas, Tex.— First command decoder 
for Ranger lunar probes has been ac- 
cepted by California Institute of Tech- 
nology's Jet Propulsion Laboratory. 
The 1.7-lb. decoder, made by Texas 
Instruments’ Apparatus Division here, 
will be carried in Ranger RA-3, RA-4 
and RA-5. to accept and execute eight 
different "real-time" and six different 
stored commands for the purpose of 
controlling the National Aeronautics 
and Space Administration lunar probe's 
navigation, telemetry, altimeter power, 
vehicle midcourse and terminal guid- 

In operation the TI decoder will re- 
ceive a demodulated signal from the 
Ranger's receiver, which obtained it 
from the ground in analog form. A 
synchronization pulse is used as a tim- 
ing pulse in the decoding system to 
ensure that the airborne detector is in 
phaselock with the ground transmitter; 
a command "word" input, containing 
the necessarv information for perform- 
ing particular commands, is processed 
by the decoder, interrogated and sent 
to the proper circuitry for performing 
function desired; a dump signal is in- 
corporated to indicate loss of tracking 
of ground command, to prevent erro- 
neous commands from being given by 
the decoder due to interruptions in 
ground signal. 

Decoder is designed to receive IS 
bits to form a command word: first is 
a framing bit. which is deleted; next 
five bits arc in an address block, which 



COMMAND DECODER for NASA Ranger 
lunar probe utilizes modular makeup. 


determines whether the command wdl 
be in real-time or as a stored order to 
be used later— the stored commands use 
all 17 bits, which are fed to a com- 

'llic decoder measures approximately 
43 cu. in. and operates on one-half watt 
average power. Entirely transistorized, 
it uses modular construction for key 
circuitry such as multi-vibrators, shift 
registers and relay drivers. Modules are 
color-coded and mav be interchange- 
able according to their color class. Each 
module contains about 16 miniaturized 
components sandwiched between cir- 
cuit boards and potted in an epoxy- 
compound to take severe environment. 

TI engineers note that with this tech- 
nique they achieved a component den- 
sity of 100,000 parts per cubic foot in 
the average module, with the entire 
unit capable of withstanding storage 
temperatures up to 125C for at least 
24 hr. 

A completely transistorized decoder 
checkout equipment has also been de- 
livered. This equipment provides 
100% checkout of the airborne de- 
coder by generating a simulated “word" 
and then studying the processing and 
execution of desired commands. If an 
error occurs, the checkout unit flashes 
a light and stops the test cycle. The 
cause of the error can be traced visually 
by comparing lights representing the 
received word with tnc preselected 
transmitted test word. 

Dynamic Analyzer 
To Aid Research 

A dynamic analyzer, designed to sim- 
ulate flight conditions from sea level to 
orbital altitude, will permit laboratory 
study of reconnaissance equipment as 
affected by the buffeting, vibration, 
pitch, yaw and roll of various aerospace 

Prime contractor for the analyzer, 
which is being installed at Wright 
Patterson AFB, Ohio, is Minneapolis- 
Honcywcll. Minneapolis-1 fonevwell also 
is responsible for the design and fabri- 
cation of a mobile target cart and for 
the control systems. 

Vacuum conditions of the analyzer’s 
capsule unit will range from sea level 
to 3.8 x 10' mm. at Hg in 100 min. 
with temperature conditions ranging 
from ambient to 450F in 45 min. The 
unit will also be capable of sustaining 
combined temperatures, one-half at 
400F, the other half at — 40F. 

Design and fabrication of the capsule 
is by Cooke Electric Co. Universal 
Match Co. will provide the hydraulic 
roll, yaw and pitch mechanism to simu- 
late flight conditions. Installation of the 
testing equipment in an existing build- 
ing has been contracted to Burns & 
Roe, engineers and constructors, and in- 



New operational 
amplifier 

200 KC 

gain-bandwidth 

product 

from unity to open loop 


COMPACT ... ALL SOLID STATE 
FULL DIFFERENTIAL 


RIG's new, transistorized Operational 
Amplifier Model A-2 is now your one- 
best DC amplifier choice: as a minia- 
ture, completely reliable instrument pre- 
amplifier ... for versatile, multiple-unit 
use in complex data-handling and proc- 
ess control systems . . . and for custom- 
ary analog computing applications. 

Check and compare the A-2’s un- 
matched combination of electrical, 
mechanical, and cost specifications: 


less lhan 100 microsc 
one hundred. 

DRIFT I referred to in 


OUTPUT LOADING CAPABILITY 
I OK at ± 10 volts. 

LINEARITY — Within 0.1% in output 


, COST — $195.00 




RIDGEFIELD 
INSTRUMENT GROUP 
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eludes the 40, 000-lb. dynamic analyzer 
capsule, approximately 8 ft. in diame- 
ter and 10 ft. long. 

A study by Burns & Roe considers 
the effects of capsule movements, no- 
tably vibration, on the foundation of 
the associated mobile target cart. The 
vibration forces must be completely iso- 
lated to assure optimum stability of the 
cart. Acoustic shielding will be pro- 
vided the cart to isolate sound wave 
transmission to its sensitive mechanism. 
Two sensing windows of high optical 
quality with an -18-in. diameter free 
area are provided for target cart viewing. 

An infrared target and ground speed 
simulator will permit performance 


evaluations of various infrared devices 
located in the capsule. 

The simulator, to be located beneath 
the capsule of the analyzer, will be mo- 
bile for purposes of interchange with 
the photographic and television target 
and the ground speed simulator cart. 
The portable cart, approximately 8 ft. 
wide and 24 ft. long, will house the col- 
limator, infrared targets and associated 
equipment. The control room will be 
the centralized control point for the op- 
eration of the analyzer and the equip- 
ment under test as well as the point of 
all data recording. A flight program and 
analyzer control area will contain all the 
essential controls and recording devices 



Adding .0005" To 

Most overhaul shops scrap between 
80 and 90% of all main crankcase 
bearings in R-1830-75, R-2000 and 
R-2800 engines at overhaul . . . bear- 
ings with a replacement cost of 
S100.00 each. Airwork saves 90% of 
these bearings in engines overhauled 
here through a unique plating proc- 
ess that makes them equal to new. 
Cost: $25.00. 

This plating job takes more know- 
how and investment than most in- 
dependent overhaul shops are will- 
ing to develop. To replate a main 


Save You $75.00 

bearing, you must be able to use a 
technique that makes a plating tank 
out of the bearing; and apply the 
lead indium to dimensional ac- 
curacy of .0002''. Since the plating is 
done with the bearing in the hous- 
ing, all distortion that can be in- 
duced when a new bearing is rolled 
in place is eliminated. 

Wherever a precision operation 
can reduce your costs without sacri- 
ficing quality, that operation is part 
of Airwork overhaul procedures. 


Airwork 

Millville, New Jersey 


ATLANTA • CLEVELAND 
MIAMI • NEWARK • NEW YORK 
BOSTON • WASHINGTON 
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for the operation and monitoring of the 
analyzer. A test item control area will 
control the various recording and other 
instrumentation devices for the opera- 
tion and monitoring of the equipment 
being tested. 

Because of ultra high vacuum prob- 
lems. test samples will be thoroughly 
cleaned and sterilized. To keep them 
free from dust or other contaminants 
during transfer from the sterile room to 
the dynamic analyzer. Burns & Roe is 
designing a mobile plastic sleeve 
to transport the specimens. 

Other responsibilities of Bums & Roe 
include the design, engineering and in- 
stallation of foundations, supports, plat- 
forms. piping and electrical conduit lay- 
outs; the coordination of all design 
efforts in order to compile a construction 
drawing package with the specifications; 
and construction and supervision of the 
entire effort which encompasses shop 
and as-built drawings. 

Aerobee Launch 
Relays Telemetry 

Washington— Schedule of about one 
flight a month is being planned to assess 
behavior of liquid hydrogen in a zero 
gravity following launch of the first 
Aerobee 1 50 rocket in the series Feb. 5 
from Wallops Island. 

The first liquid hydrogen flight (AW 
Jan. 16, p. 28) produced telemetry data, 
but a recovers- package containing a 
movie camera could not be retrieved be- 
cause of heavy seas. The camera pack, 
which is designed to float indefinitely, 
landed about 50 mi. from the Wallops 
launch site. A helicopter was stationed 
about 40 mi. away for a midair snatch 
attempt, but it was not successful. 

The single-stage Aerobee launch ve- 
hicle carried the 303-lb. payload to an 
altitude of about 94 mi. The test series 
is being conducted by National Aero- 
nautics and Space Administration’s 
Lewis Research Center. 

Soviet Space Data 
To Be Correlated 

Washington— U. S„ Canada and 12 
European nations have established a 
cooperative program to catalogue and 
exchange translations of Soviet bloc 
scientific information. 

The project links the U.S. Depart- 
ment of Commerce Office of Technical 
Services and the European Translation 
Agency, which is located in Delft, The 
Netherlands. 

In addition to The Netherlands, 
European countries participating in the 

S am are Austria. Belgium. Den- 
, France, Germany. Italy, Norway, 
Spain, Sweden, Switzerland and the 
United Kingdom. 
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VITAL 


a r\nO(Q> There’s a new look at Ryan - the look of a company that has pioneered in 
A \ | IV | jS't , ’ le aircraft and missile eras and is now geared for the challenging demands 
of the Space Age. Fast-moving, flexible, staffed with men skilled in solving 
problems beyond the usual- Ryan's two divisions and three subsidiaries comple- 
lent each other in achieving breakthroughs in the new technologies of the Space 
Age. From Doppler navigation systems to multi-stage space probes to fresh 
concepts in data handling and electronic communications Ryan continues to 
demonstrate its capabilities in the most advanced fields of design, development 
and fabrication. Neir contracts, calling lor years ol design and development work. 

- \ 

•III abilities beyond the usual. 




RYAN 



AERONAUTICAL COMPANY 

Tomorrow’s Technology . . . Today ! 












The United States Air Force Blue Scout Program provides the 
Nation with a new and versatile low-cost family of test vehicles 
to support our military weapons and space systems development 
programs. It can be used in a variety of deep space probes, orbit 
missions, boost glide trajectories, and as a rocket and satellite 
command and control communications system. Blue Scout has 
already fired a 32-pound scientific payload 16.000 miles into space 
...and a 392-pound payload in a controlled trajectory 1400 miles 
down the Atlantic Missile Range. Aeronutronic is systems engineer, 
payload and test contractor on this important Air Force program. 


AERONUTRONIC DIVISION DEFENSE PRODUCTS GROUP 




Now in 2 Case Sizes for 
Your Computer Designs 



NEW IN T0-I8 CASE: RCA 2N794, 2N795, 2N796. IN TO-5 CASE: RCA 2N1300, 2N1301, 2N1683 


Once again RCA meets the stringent demands of the dynamic computer industry with 
new high-speed switching transistors specifically designed for today's military and in- 
dustrial data processing applications. Here are some of the outstanding features of these 
high performance types: 

•High Power-Dissipation Capability- 150 mw (max.) at 25°C. 
•High Gain-Bandwidth Product*-40 (2N1300, 2N794), 60 
(2NI301, 2N795), 80 (2N1683, 2N796). (Typical Values). 
•High Beta (hFE)-30 min. (2N1300, 2N794), 40 min. (2NI301, 
2N795), 50 min. (2N1683, 2N796). 

•Low Total Stored Charge In Saturating Circuits-400 
uucoulombs (2N1300, 2N794), 325 uucoulombs (2N1301, 
2N795), 160 uucoulombs (2NI683, 2N796). (Max. Values). 
•Rugged Mesa Structure 

•Economy Performance-Top Performance at Low Cost. 
Contact your RCA Representative now for complete price and 
delivery information. For additional technical information, write 
RCA Semiconductor and Materials Division, Commercial Engi- 
neering, Section B-112-NN-3, Somerville, N. J. 


Field Offices 



- NORTHEAST: Needham Heights 



• Washington 7, D.C., 1725 "K" SI.. 
N.W., FE 7-8500. 


Available Through Your 
RCA Distributor 



The Most Trusted Name in Electronics 

RADIO CORPORATION OF AMERICA 




Juno II S-45 Payload Prepares to Measure Ionosphere 


S-45 will be attached to fourth stage of Juno II which will 
launch Beacon payload into 240-mi. perigee and 1,650-nti. 
apogee. Mission of the S-45 is to measure ion and electron 
concentrations in its orbital path. 




ROHR STAINLESS STEEL HONEYCOMB 

components are cooling oft critical points on two of 
the "hottest" airplanes flying . . . Convair's B-58 
HUSTLER and the McDonnell F4H2 PHANTOM. 
Honeycomb solves the problem of high-speed friction 
heating. And it reduces weight, increases strength, 
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Army Expands Direct Industry Relations 


By Larry Booda 

Washington— First direct Army engi- 
neering and procurement of aircraft 
and major components, authorized last 
July, is being implemented under re- 
cently approved procedures, and the 
Army hopes to further expand these 
direct relations with contractors. 

This action paves the way for the 
first development of in-house capability 
in aviation procurement and engineer- 
ing areas since aircraft were first author- 
ized for direct use by Army ground 
forces in 1942. Currently, the Army 
must direct the design and procurement 
of all aircraft and major components 
through the Air Force or Navy. 

Expansion of Army activity in these 
areas will permit development of a 
group of personnel that is technically 
competent and practiced in working 
directly with contractors. Building on 
this core of trained personnel, the Army 
hopes eventually to become independ- 
ent of the other services in designing, 
engineering and buying its aircraft and 
aviation equipment. 

Although the Army ground forces 
have been living their own aircraft since 
1942, they had to handle all technical 
and procurement matters through the 
Arniv Air Force and later the Air Fora'. 
In 1956, the Army was permitted to 
handle these functions through the 
Navy as well, and in 1957, an agree- 
ment was reached to permit the Army 
to buy a limited number of minor avia- 
tion items directly. 

Expansion Authorized 

Last July, the Secretary of Defense 
authorized a major expansion of direct 
Army relations with its contractors, 
including: 

• Direct procurement from industry of 
off-the-shelf items. Off-the-shelf is de- 
fined as aircraft and components which 
have been certificated airworthy by the 
Federal Aviation Agency. 

• Preparation of specifications for Army 
aircraft and components in coordina- 
tion with the Air Force and the Navy. 

• Establishment and conduct of boards 
of inspection. 

• Active participation through assign- 
ment of Army personnel with the de- 
veloping and procuring agency' for 
“other than off-the-shelf” Army avia- 
tion equipment. 

Although there have been procedures 
in existence for intcrservicc action in 
engineering and procurement of Army 
equipment, the reant implementation 
marks a major step by having a coded 


single document available for guidance 
of all three services. It does not apply 
to joint-servia aviation equipment de- 
veloped and funded by more than one 

Armv aviation equipment includes 
aircraft being developed and produced 
for inventory, along with their related 
accessories and concurrently procured 
components, repair parts, special main- 
tenance tools, ground handling equip- 
ment and special related training equip- 

Ccrtain electronic equipment nor- 
mally supplied by the Army Signal 
Corps is excluded. 

Composition of Army aviation for the 
next 10 years has been determined 
through studies performed by the Army 
Requirements Review Board, or Rogers 
Board, headed by Lt. Gen. Gordon B. 


Army Aviation History 

bv Army ground forces. 

1947— National Security Act delineates 

hons^n support ojhtrmy aviation. 

1949— Armv assumed responsibility ior 
field maintenance and supply dis- 
tribution below depot level. 

1954- Joint Army-Air Force team began 

problems and to recommend 
changes in existing agreements. 

1955- Secretary of Defense approved 
transfer of depot support of Army 
aircraft from Air Force to Annv. 
phased over the 1956-1959 period. 

1956- Army first assumed responsibility 
for depot support. 

1956— Secretary of Defense authorized 

Navv as well as Air Force. 

1957- Army Aircraft Maintenance Shops 
opened in four General Depots— 

1957— Air Force and Navy agree to Army 


Rogers, deputy commanding general. 
Continental Army Command. The new 
engineering and procurement proa- 
dures will be applied to the equipment 
requirements outlined by the Rogers 

Three principal missions were defined 
by the board. First is the observation 
mission, currently performed by heli- 
copters and small fixed-wing aircraft. 
Second is the surveillance mission, 
which in the near future will be per- 
formed by the Grumman AO-1 Mohawk 
using of side looking radar. Third cate- 
gory is transport. 

These missions took the form of 
Army Study Requirements (ASRs). 
ASR 60-1 covers the observation mis- 
sion; ASR 60-2. surveillance, and ASR 
60-5. transport. These ASRs were pre- 
sented to industry as an invitation to 
participate in studies designed to de- 
termine the types of air vehicles which 
should be developed to meet the future 
needs of the Army. 

The ASRs do not include military 
characteristics. 

Technical Possibilities 

Response to these ASRs produced a 
complete picture of technical possibili- 
ties based on the current state-of-the- 
art. On this foundation, the Army is 
preparing military characteristics on 
which to base design competitions. 

After study by working groups which 
used the services of the Langley Re- 
search Center of National Aeronautics 
and Space Administration and the 
Army's Transportation Research Com- 
mand. the Rogers Board determined 
that the three main areas which will be 
covered in the future are: 

• Observation. A new helicopter will be 
needed to replace the H-15 and 11-25 
helicopters and the L-19 fixed-wing air- 
craft. This has already resulted in a 
design competition for a light observa- 
tion helieoper (LOH). 

• Surveillance. A new STOL aircraft 
with increased capabilities, incorporat- 
ing the latest electronics equipment, 
will be required. 

• Transport. A VTOL aircraft, which 
could be an unloaded rotor converti- 
planc, a tilt-wing aircraft or the prod- 
uct of the current tri-service VIOL 
program, which will be funded for SIS 
million in Fiscal 1962. 

Engineering and procurement for 
Armv aviation involves coordination be- 
tween five organizations within the serv- 

Principally involved is the Chief of 
Transportation, whose deputy, Maj. 
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Hear this . . . Somewhere under the seven seas, part of the Navy’s nuclear deterrent 
force ison station. Aboard the Polaris submarine George Washington command communi- 
cations equipment stands ready for operation. This equipment was developed by Avco. 
Highly skilled scientists and engineers of Avco's new Undersea Projects Office are working 
on antisubmarine warfare problems and research on related underwater phenomena. 


AVCO CORPORATION. RESEARCH AND ADVANCED DEVELOPMENT DIVISION, WILMINGTON, MASS. 
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Equivalent Evaluation, Testing Milestones 


Navy 

Deputy Chief Naval Oper. 


2. Evaluation Board f 
Design competition 
source selection 


ation Div. 


2. Development Model Detail Specification— Aii 
Specification Review craft Design Office. Bi 
Board reau of Weapons 


: nance Engi* craft Design Office, Bu- Maintenance Engineering 


necring Board 
Development Con- 
tracts Compliance 


Inspection Board 
Contract Technical Com- 
pliancc Inspection Board 


5. Engineering testing 


Contractors demonstra- Category I and II flight 

tion. Navy Preliminary tests 

Evaluation (NPE), Board 
of Inspection and Survcv 
(BTS), Trials 

Army service, logisti- Fleet Indoctrination Pro- Category III flight tests 
cal and troop test gram (FIP) or Replace- 
ment Carrier Air Group 
(RCAG) 

. Production Model Detail Specification— Dc- Model Specification Re- 

Specification Review sign Office, Bureau of view Board 

Production Contract Aircraft Design Office. Bn- Contract Technical Coin- 

Compliance Board reau of Weapons pliancc Inspection Board 

Confirmatory Testing 


Gen. Richard D. Meyer, is a rated pilot. 
It is from his office that procurement 
coordination is achieved. 

For avionics installations, the Signal 
Corps has cognizance. Ordnance Corps 
provides the weapons, while the Quar- 
termaster Corps furnishes fuel and oil. 
In a small degree, the Chemical Corps 
is involved in instances where chemical, 
bacteriological and radiological warfare 
is concerned. 

Guidance to these staff level organiza- 
tions comes from the Continental Army 
Command, whose Aviation School at 
Ft. Rucker, Ala., determines materiel 
doctrine and combat doctrine. Clearing- 
house for these doctrines is the office of 
Brig. Gen. Clifton F. Von Kann, direc- 
tor of Army aviation under the deputy 
thief of staff, operations. 

Within the chief of transportation 
office, there is an executive for programs 
under whom there is a Systems Man- 
agement Division. Each program, such 
as the HU-1, AC-1 and AO-1 aircraft, 
has a management group which in each 
case acts as a system manager. 

The system manager is responsible for 
monitoring a program so that procure- 
ment coordination is accomplished at 
staff level. Also under the chief of 
transportation is a research and devel- 
opment office responsible for liaison 
with the Transportation Research Com- 
mand at Ft. Eustis, Va. Trccom, the 
Army equivalent of the Office of Naval 
Research, works with the research offi- 
ces of the other services, with Air Re- 
search and Development Command and 
Transportation Materiel Command. 
TMC Authority 

It is the Transportation Materiel 
Command that has direct cognizance 
over the full cycle from development 
to procurement. It is the equivalent 
of the Air Force Air Materiel Com- 
mand plus part of ARDC, and of the 
Bureau of Naval Weapons. Located at 
St. Louis, Mo., TMC is divided into 
two principal parts— engineering and 
development and procurement. TMC 
has two means of doing business— cither 
by working through the other services 
or by dealing directly with a contrac- 

During the current transition period, 
TMC maintains liaison teams at the 
Bureau of Weapons and at the Air 
Materiel Command. At Bureau of 
Weapons, for instance, there is a per- 
manent group of seven persons under 
a colonel who monitor fiscal and budg- 
etary matters. When the occasion de- 
mands, a group of about 1 5 officers and 
civilians joins the Bureau of Weapons 
to perform technical evaluations on a 
specific program for a period of about 

When TMC initiates a procurement 
program, it is done by means of a Mili- 
tary Interdepartmental Procurement Re- 


quest (MIPR). This request applies to 
other-than-off-the-shelf (Otofs) items. 

In the past, direct work with contrac- 
tors has been in relation to off-the-shelf 
items and secondary air items. Under 
the new order, direct contact with con- 
tractors lias begun in relation to other 
production and development. This is 
the "go ahead and buy” aspect which 
marks a new departure. 

By placing task forces, such as the 
groups at Bureau of Weapons, with 
other senices, Army is augmenting its 
management capability. Test and evalu- 
ation of complete aircraft systems is 
conducted at Ft. Rucker. 

Engineering Cooperation 

However, when the Air Force or the 
Navy has cognizance of a specific pro- 
gram, engineering test work is done 
under the responsible service. Army 
pilots are being assigned to other service 
commands to participate in this work. 
Ten are currently undergoing training 
at the Air Force test pilot school at 
Edwards AFB, Calif. 

There are four boards for which the 
Army provides chairmen when the other 


services are charged with a program 
(see box). The boards involved arc the 
Development Model Specification Re- 
view Board, the Mockup Board, the 
Developmental Contract Compliance 
Board and the Production Contract 
Compliance Board. 

In the reviews conducted by these 
boards, a majority vote will decide all 
matters, and in the case of a tie, the 
chairman casts the deciding vote. 
Boards arc composed of three members 
from the Army in addition to the chair- 
man, and three members from the de- 
veloping or producing service. Thus 
the Army retains final decision power. 
In practice, disagreements and close 
votes are reportedly rare. 

Board recommendations do not con- 
stitute authority for action which in- 
volves changes that alter the basic 
characteristics of the equipment, im- 
pose significant new requirements or 
materially affect cost or delivery sched- 

Rccoinmcndations in this category 
must be reviewed by the Army for 
adjustments in funding or programing. 
For routine changes, the boards ap- 
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HOW TO GIVE ON-THE-NOSE GUIDANCE TO MODERN “FISH” 

UNIQUE N/D LINEAR MOTION BEARING FREES GYRO CAGING ACTION 


The bearing illustrated is an N/D linear motion precision instrument ball bearing. It was 
specially designed and built to help solve a critical problem in the guidance system of a 
high speed anti-submarine torpedo. 

PROBLEM : Loss of accuracy in torpedo's guidance system due to hang-up of caging arm 
in gyro assembly. 


SOLUTION : N/D Sales Engineer, in cooperation with manufacturer, found that wear of 
bushing on caging arm caused hang-up, delaying guidance activation. N/D Engineers 
set to work to design and build an instrument bearing that operates virtually friction- 
free. The result: Preservation of the guidance system's pin-point accuracy and reliability. 
Should you require ball bearing design information, invite the local N/D Sales Engineer to 
participate in your early design discussions. He represents one of the industry's largest 
engineering staffs devoted exclusively to the design and development of S 

miniature and instrument ball bearings. Or, write for new Miniature and 
Instrument Ball Bearing Catalog, Department L.S., New Departure, Division 
of General Motors Corporation, Bristol, Connecticut. 
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JetStars Make Transition From Assembly to Flight Tests 

Lockheed JetStars are almost ready to be rolled out from company's Marietta, Ga„ facility. Lockheed has received type inspection 
authorization from the Federal Aviation Agency for the aircraft. Structural test evaluations have been completed by the FAA. whose 
observers witnessed fatigue tests conducted on the aircraft at Lockheed’s Engineering Laboratory. 


prove or disapprove for the Army. Points 
of contact for procurement arc: 

• Initiation of and inquiries concerning 

MIPRs: U.S. Army Transportation 

Materiel Command, 12th and Spruce 
Streets, St. Louis, Mo., Attention: 
Director of Procurement. Production. 

• Specifications, Standardization and 
Cataloging: Army Transportation Ma- 
teriel Command, St. Louis, Attention: 
Director of Cataloging, Standardization. 

• Requirements: Army T ransportation 
Materiel Command, St. Louis, Atten- 
tion: Director of Materiel Require- 

• Army Policy: Department of the 
Army, Chief of Transportation, Wash- 
ington 25, D. C., Attention: TCPCD. 

Points of contact for development 
and engineering are: 

• Development and Engineering of 
Army Aviation Equipment: U.S. Army 
Transportation Materiel Command, 
Box 209, Main Office, St. Louis 3, Mo., 
Attention: Director of Engineering. 

• Basic and Applied Research appli- 
cable to Army aviation equipment: 
U.S. Army Transportation Research 
Command, Ft. Eustis, Va., Attention: 
Director of Aviation. 

• Policy and Procedure: Department 
of the Army, Office Chief of Trans- 
portation, Washington 25, D. C., At- 
tention: TCDRD. 


British Aviation 
Exports Decline 

London-British aviation exports last 
year totaled S398.4 million, a drop of 
$38.3 million from the previous year’s 
record high, but engine sales reached a 
new peak of $206.3 million, topping the 
1959 record of $180.6 million, the So- 
ciety of British Aircraft Constructors 

The 1960 over-all export figure was 
still the third highest yet recorded, com- 
ared with $463.8 million in 1959 and 
431.2 in 1958, and brought the value 
of the industry’s postwar exports to 
$3,035.2 million, the society said. 

Last year the value of engine exports 
exceeded for the first time that of air- 
craft sales which accounted for $172.7 
million. 

Edward Bowvcr, director and chief 
executive of the society, said it was 
gratifying that the 1960 figure came so 
near the 1959 record. He recalled that 
for five straight years, from 1955 to 
1959. the industry has set new records, 
but that more than two years ago he had 
warned of a dip in export trade. 

Although present evidence did not 
point to a spectacular rise in export 
trade in 1961, orders in hand for over- 
seas customers last year exceeded those 


held in 1959 and deliveries during the 
next year would be "brisk" he added. 

Value of business in hand in 1960 in- 
cluded $84 million for 35 airliners or- 
dered by operators in the U. S-, Canada, 
Egypt, Greece, Austria, Ghana, Japan, 
West Germany and Tire Lebanon. 

Aerodynamics School 
Accepting Applicants 

Training Center for Experimental 
Aerodynamics, Rhode-Saint-Gcnese. Bel- 
gium, is accepting applications for a 
one-vear diploma course in experimental 
aerodynamics. The course runs from 
Oct. 2, 1961 to June 30, 1962. 

The training center is an interna- 
tional educational institution, accepting 
its applicants from among the NATO 
nations, and is under the chairmanship 
of Prof. Theodore von Karman. It 
possesses wind tunnels in its laborato- 
ries near Brussels. 

There are no fees for the course and 
several student fellowships are avail- 
able to cover cost of living. En- 
try applications and additional in- 
formation may be obtained from: The 
Director, Training Center for Experi- 
mental Aerodynamics, 72, Chaussce de 
Waterloo, Rhode-Saint-Gcnese, Bel- 
gium. 
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Gets Information fast— Mr. J. T. Kennedy, Treasurer, cheeks 
with operator of the IBM RAMAC 305 Data Processing System— the 
heart of Cramer's Management Operating System. Disk file at rear 
stores and continually updates all operating records-each immediately 
available on demand. 




Management Operating System 
at Cramer Controls Corporation 



...improves delivery and reduces inventory 
...with an increase in sales of 60% 


Cramer Controls Corporation, Cen- 
terbrook, Connecticut, manufac- 
tures precision timers and control 
instruments. They consider their 
IBM Management Operating Sys- 
tem a highly profitable investment. 
To this progressive company, with 
330 employees and annual sales of 
around $4 million, IBM data proc- 
essing is an essential part of man- 
agement control. It has helped them 
cut costs... reduce inventories... 
improve profit margins. ..speed 
customer service. And it has done 
all this while handling a 60 per cent 
increase in sales and reducing de- 
livery time by five full days. 

Built around the IBM RAMAC® 
305, the system at Cramer uses 
modern data processing techniques 
to interrelate the six major control 
functions : Sales Forecasting, Mate- 
rials Planning, Inventory Manage- 
ment, Plant Scheduling, Work Dis- 
patching & Operations Evaluation. 

How MOS works to cut costs 
Complete data for each major op- 
erating function is stored in your 
data processing system. There, past 
and present sales trends and fore- 
casts are combined to produce a 


more complete “finished product” 
plan which automatically. . . 

• determines material requirements 

• checks these requirements against 
inventories 

• allocates stocks to assembly needs 

• polices inventories for under- or 
over-stocked items 

• initiates stock-replenishing orders 
as needed 

The sequence continues through 
scheduling, dispatching and opera- 
tions evaluation. Continually up- 
dated cost and performance figures 
keep management informed of 
every phase of production. 

Any change entered into the system 
is automatically reflected in all 
other control data. The compensa- 
tion is made according to a pre- 
arranged plan — your plan — so that 
all controls are working toward 
your current objectives. 

MOS offers comprehensive control 

Only with the total approach pro- 
vided by MOS can you get such co- 
ordinated effort, such complete 
information, such tight operational 
control. Only with MOS can you 
study, in advance the effect of de- 
cisions yet to be made. For more in- 
formation, call your local IBM office. 


IBM 





THE ABC'S OF CRUSADER POWER 

Fighter for fighter, the Navy’s Crusader has logged 
more flight time than any other 1,000-plus-mph aircraft 
in U. S. service. Since 1958, this Collier Trophy-win- 
ner has flown the Free World's border-watch from 
Lebanon to Formosa. Over 700 carrier- and land-based 
Crusaders have carried the markings of Navy and 
Marine Corps squadrons.* This year they are being 
joined by a new Crusader — the all-weather FSU-2N. 
A missile-firing, radar-packed extension of the basic 
Crusader design, the -2N takes over the Peace Patrol 
at nearly twice the speed of sound! 


CHANCE 

VOUGHT 
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Karaan Studies Simplified Transmission 


Bloomfield, Conn.— Investigation of 
a harmonic drive transmission, designed 
to cut helicopter weight up to 400 lb- 
will be carried out by Kaman Aircraft 
Corp. under a 598,000 contract from 
U. S. Army. 

Kaman has set up a research team, 
headed by John J. Schaublc. chief of 
dynamic stress, that will be aided by 
United Shoe Machinery Corp., Boston, 
Mass. 

United Shoe Machinery adapted 
the system for a variety of uses, in- 
cluding a 78:1 autopilot actuator in 
Boeing 707 jet transports. 

Basically, the harmonic drive system 
provides a three-piece unit, with two 
moving parts, that is capable of sub- 
stantial reductions or speedups in a 
single stage. 

Kaman and the Army are interested 
in applying the concept to both heli- 
copters and VTOL vehicles, to cut 
weight, complexity and noise. On the 
Kaman H-45B alone, the weight sav- 
ing over the existing planetary trans- 
mission would be about 400 lb. 

Contract calls for a four-phase pro- 
gram conducted over a 12-month pe- 
riod. Program includes: 

• Phase I, an analytical study of known 
design possibilities of harmonic drive 
gear train; design would be capable of 
absorbing 250 hp. at input speeds up 
to 50,000 tpm. and with a single stage 
reduction ratio of about 100:1. 

• Phase II, apply results of design 
study toward design of a full scale 
feasibility model. 

• Phase III, assembly and bench test- 
ing of the model. 

• Phase IV, final report with recom- 
mendations and preliminary design of 


a specific light helicopter application. 

At present, there are no plans to 
flight-test the harmonic drive system. 
However. Kaman has suggested to 
Army a follow-on phase for endurance 
test evaluation of the full-scale model, 
involving 20 hr. of total running time 
on a transmission rig. This phase is 
not funded. 


Harmonic drive is the name selected 
bv United Shoe Machinery to describe 
dynamic aspects of non-rigid mechanics. 
Machine systems use the controlled 
elastic deflection of one or more parts 
for transmission, conversion or change 
of mechanical motion. Applications 
thus far include rotary-to-rotary motion 
transmission, rotary-to-linear motion 
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EXPERIMENTAL test unit, developed by 
United Shoe Machinery, has ratio of 100:1. 


converters, and linear-to-rotary con- 
verters. Three basic parts to a harmonic 
drive speed reducer arc the wave genera- 
tor, flexspline and circular spline. Wave- 
generator is an elliptoidal cam with a 
major and minor axis. Flexspline is a 
thin flexible ring carrying external 
spline teeth and the circular spline is 
a rigid-toothed clement that carries in- 
ternal spline teeth. System works this 

• Wave generator deflects the flexspline 
slightly from circular to elliptoid form, 
giving it a major and minor axis. De- 
flection of the flexspline causes splined 
engagement with the circular spline at 
two diametrically opposite regions on 
the major axis of the elliptoid; on the 
minor axis, the teeth are not engaged. 

• When the wave generator is rotated 
clockwise, the flexspline rotates slowly 
in a counter-clockwise direction, rela- 
tive to the fixed spline. In a full rota- 
tion of the wave generator, the 
flexspline countcr-rotates by the differ- 
ence in the number of teeth on the 
two splines, which also corresponds to 
the difference in circumferences of their 
two pitch circles. 

Kaman and United Shoe researchers 
claim these advantages for the harmonic 
drive system; 

• Simplicity. Essentially, there arc only 
two moving parts which give a pos- 
sibility of attaining a 100:1 reduction 
in a single stage. 


• Light weight. Engineers say that at 
present a projected harmonic drive unit 
would weigh about half that of a ami- 
parable standard transmission unit. 

• Compactness. As an example, the 
Boeing 707 autopilot actuator occupies 
one-third of the space needed for a con- 
ventional reduction device. 

• Noise reduction. Noise evaluation of 
a 100:1 harmonic drive unit, performed 
by U.S. Naval Engineering Experiment 
Station last August, showed that no 
tooth mesh frequencies could be iden- 
tified; gear produced chiefly white 
noise, in which all frequencies were in 
equal amplitude. 

Other advantages, the engineers con- 
tend, are low cost, long life due to 


large number of teeth engaged during 
a single cycle of the wave guide, ex- 
tremely low backlash and high torque 
capacity and torsional rigidity, again 
due to large number of teeth in con- 
tact and the symmetrical balanced 

An inherent problem which will be 
studied is that of lubrication which is 
particularly important since harmonic 
drive involves high velocity. Initially, 
it appears that a low viscosity fluid, 
such as kerosene, is the best lubricant 
and heat sink and engineers are con- 
sidering cycling JP-4 fuel flow through 
the transmission for this purpose. 

Another important problem-area is 
the question of subsystem pickoffs 
from the transmission, since the har- 
monic drive will provide for only 2 
rpm. choices— input and output. Stand- 
ard, or multi-stage, transmissions now 
used can provide a variety of rpm. 
choices for the subsystems during the 
reduction phases. 

Initial B-70 Assembly 
To Begin in March 

Preparation for B-70 assembly opera- 
tions got under way with the arrival of 
tooling equipment at North American 
Aviation’s Palmdale facility. Initial as- 
sembly is scheduled to begin in March 
following installation of the aft fuselage 
section jig. NAA’s Los Angeles divi- 
sion announced that the B-70 work- 
force at Palmdale is expected to reach 


Export of Aircraft Parts, Accessories 
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Turbojet thrust reverser design, patented by Republic Aviation, offers fully-modulated reverse thrust (left) to 70% of total power on the 
ground or in flight. The reverser, suitable for fuselage or pod engine mountings, may be located on a jet tailpipe forward of an afterburner. 
Actuation is hydraulic; however, if the hydraulic actuation fails, the reverser may be controlled manually. Suggested applications for the 
thrust reverser include modulating the reverse thrust during descents and on landing approach for steeper descents without excessive 
speed increases. Republic announced no present plans to build and test the thrust reverser. 


1,000 persons by the end of this year. 

An electric throttle-control motor for 
the B-70 has been designed and tested 
by North American to overcome prob- 
lems of high temperature and airframe 
deflection in the Mach 3 bomber. 

Designed to operate at temperatures 
ranging from — 65F to 550F, the 
motor has a steel frame and wiring 
encapsulated in ceramic. Advantage of 
the system is the elimination of throttle 
rods and/or cables leading from the 
cockpit to the engine fuel control units. 
North American terms the new motor 
light in weight and highly reliable. 

Mechanical Engineers 
To Hold Symposium 

American Society of Mechanical En- 
gineers plans to hold its Second Sym- 
posium on Thermophysical Properties 
Jan. 24-26, 1962, at Princeton, N. J. 

Eric F. Lype, chairman of the Com- 
mittee on Tnermophysical Properties, 


has asked those interested in presenting 
reports at the meeting to submit ab- 
stracts to him by May 1 and final 
manuscripts by July 1. The address is: 
Dr. Eric F. Lype, Thompson Ramo 
Wooldridge, 23555 Euclid Avc., Cleve- 
land, Ohio. 

Swiss Mirage III-C 
Production Delayed 

Berne— Parliamentary' approval of the 
Swiss government's proposed licensed 
production in Switzerland of 100 
French Dassault Mirage III-C aircraft 
for the Swiss air force (AW Jan. 2, p. 
17), including three prototypes to be 
purchased from the manufacturer di- 
rectly. is being delayed from March to 
June'. 

Paul Chaudet, head of the Swiss 
Military Department said that Parlia- 
ment's approval would also be requested 
in June to equip the Mirage III-Cs 
with French Snecma Atar-9 engines. 


The British Minister of Aviation, Pe- 
ter Thorncvcroft, during his recent visit 
to Berne, had suggested powering the 
Mirage III-Cs with Rolls-Royce RB.146 
turbine engines. These, according to 
Chaudet, would not only cost about 
S7i-million more, but probably would 
cause a slowdown in delivery of the 
aircraft because the airframes would 
have to be modified to accommodate 
the slightly larger Rolls-Royce engines. 

Hallicrafters’ Awards 
Total $37 Million 

The Hallicrafters Co. has been 
awarded additional contracts by the 
Air Force totaling 537,100,000 for elec- 
tronic countermeasure equipment on 
B-52 bombers. Of the $37,100,000, 
519,500,000 is in the form of current 
countermeasure contracts and 517,600,- 
000 represents a new letter contract 
which allocates funds for additional 
production of the same equipment. 
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How Hamilton Standard 
factory overhaul cuts these 
important maintenance costs 



1. PERSONNEL TRAINING EXPENSE. Many of today’s aircraft components 
demand scrupulous engineering service which can be costly to you in man- 
power and training. At Hamilton Standard, nearly 500 thoroughly trained 
technicians and engineers concentrate exclusively on overhaul. For 42 years, 
the company has specialized in re-conditioning such components for virtually 
every U.S. commercial transport ... a wide range of military fighters, 
bombers, transports . . . and private and executive aircraft. Examples: 

• Jet fuel controls o Propellers— blades, controls, 

e Air-conditioning systems and gear boxes 



2. INVESTMENT IN SPACE, SPECIAL EQUIPMENT, PARTS. Hamilton Stand- 
ard maintains independent, fully equipped overhaul facilities with large 
parts inventories and the latest machine-shop and quality-control equip- 
ment. In addition, the company’s extensive test chambers and development 
laboratories are available for special structural and operational testing of 
components. 

3. DOWN-TIME OF AIRCRAFT. By efficiently programming all work, Hamilton 
Standard is able to provide exceptionally fast turn-around service: as little 
as 5 days on propellers ... 5 to 10 days on most other components. Hamilton 
Standard’s location — adjacent to Bradley Field, the Hartford-Springfield 
airport — also makes possible quick, convenient "Fly-in” service. 


To learn how economically Hamilton Standard's specialized overhaul experience 
and facilities can aid your maintenance program, phone or write: Manager, Overhaul 
& Repair Department. 
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How to Solve a Flight Equation 

New Donner Airborne Analog Computer 
solves equation bT=c-A m 


where b = predetermined constant, T = time in seconds, 
c = predetermined constant, and A m = peak acceleration achieved. 


Causing a missile event to occur at just the right time and place in space is one of 
the critical problems faced by the control engineer. The programming device 
must be light, accurate, strong and. above all. reliable in severe environments. 
When Donner engineers were confronted with this problem, they came up 
with a fixed purpose airborne analog computer known more specifically as an 
acceleration summing switch. The summing switch is a "thinking" device 
which responds to a particular environmental stimulus. Thinking for the ve- 
hicle, the switch measures time, multiplies it by a preset constant, equates the 
product to the memorized peak acceleration subtracted from a constant and 
when the sum reaches a predetermined value, actuates a relay. Such a point 
occurs during decreasing acceleration and is dependent on the magnitude 
of peak acceleration. 



In solving this problem. Donner engineers combined their experience with 
computer techniques and servo force balance accelerometers. The device 
illustrated is all solid state. 
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Pitot Static Tester 

Portable pitot static system tester 
permits ground-testing of air data in- 
struments and systems in aircraft and 
missiles without danger of damage due 
to excess pressures. 

The Mast-R-Chek tester provides 
monitoring of altitude and airspeed en- 
velope of anv aircraft or missile to 80.- 
000 ft.. 850 kt. and Mach 2.5. Checks 
may be conducted on systems with 
leakage rates up to the maximum allow- 
able for flight. Accuracies attained are: 



altitude. 50 ft. or 0.25% of indicated, 
whichever is greater: airspeed. 2% of 
indicated airspeed; Mach accuracy. 
1.25% of indicated Mach number. 

McDonnell Aircraft Corp., St. Louis 
66, Mo. 



Solenoid Shut-off Valve 


Solenoid operated shut-off valve of 
stainless steel with aluminum body 
needs no O-rings or gaskets because of 
metal-to-metal seating of its scaling 
disk. Seal in the valve is bubble-tight, 
will close under back pressure and '.an 
be built to withstand up to 5,000 psi. 

Valve is straight-through flow type 
and can be manufactured in normally 
open or shut models with port sizes of 
A to i in. Price, about $1 5 off the shelf, 


is comparable with valves using rubber 
seals. 

Polymet Co., Box 321, Orange, N. }. 

Anti-Skid Control 

Anti-skid brake control for jet air- 
craft is designed to give modulated con- 
trol pressure rather than "on-off” action. 

The electronic control monitors 
wheel deceleration and acceleration by 
means of an a.c. tachometer which gen- 
erates a.c. voltage signals. A control valve 
provides braking pressure proportional 
to electrical input, but independent of 
fluid flow. The system is said to con- 
trol skids from touchdown speeds to 3 
or 4 mph. taxi speeds. 'Hie transis- 
torized control weighs from 4 to 61 lb., 
depending on control valve, to proside 
skid control for 4 wheels. 

B. F. Goodrich Aviation Products, 
Akron, Ohio. 



Hot Gas Relief Valve 


Missile hot gas pressure relief valve, 
intended for liquid and solid fuel ex- 
haust systems, incorporates a replace- 

The relief valve is said to have low 
hysteresis characteristics. A typical 
design cracks, permits full flow, and 
reseats with 50 psi. in a 1,000 psi„ 
2,0001-' rocket exhaust system. Modi- 
fications of the valve have been success- 
fully tested for an airborne closed-cycle 
refrigeration system. 

General Pneumatics Corp., 158 Avon 
Ave., Newark 8, N. J. 



Missile Motor 

Fractional horsepower d.c. motor, de- 
signed for missile application, is adapt- 
able to aircraft and ordnance uses. The 
motor has a short stopping time and a 
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Now available in production volume: 


BENDIX AUTOSYN SYNCHROS AND 
SYSTEMS with 30-SECOND ACCURACY 


The Bendix two-speed Autosyn 
synchro was developed to meet 
the need for accurate data trans- 
mission with maximum system 
simplicity. Two electrical out- 
puts are produced from the 
Autosyn single shaft, eliminat- 
ing both inaccuracies of two- 
speed gearing and the installa- 
tion and maintenance costs of 
an additional unit. 

Autosyn units can be supplied 

Write foi 


with leads or terminal boards. 
Units can be used back-to-back 
or can be coupled with mechani- 
cal two-speed transmitters or 
control transformers. They 
measure only 2.34" in length 
by 1.75" in diameter. 

Other features: Accuracy unaf- 
fected by thermal or mechanical 
stress— Adaptability to gyro pick- 
off— Elimination of gear error of 


High signal- 



mn mum 

EXAMPLES OF APPLICATIONS: Fire Control Systems-Novigotion 
Computers— Inertial Guidance Systems— Radar Antenna Tracking 


Eclipse -Pioneer Division 


relatively high holding torque in the 
power-off condition. 

The 26-v. Model 2030 motor is rated 
at 0.33 hp. at 14.000 rpm. continuous 
duty speed and 0.62 hp. at 8,750 rpm. 
intermittent duty. Weight of the mo- 
tor is 4.75 lb.; efficiency is 45%. Di- 
mensions are: length 7.48 in., width 
2.44 in., height 4.31 in. 

Hoover Electric Co., 2100 S. Stoner 
Ave., Los Angeles 25, Calif. 



Aircraft Chock 


Wheel chock for commercial, mili- 
tary and business aircraft is being evalu- 
ated on a Douglas DC-7B transport. 

The all-metal chock resists high 
breakaway forces and will not float 
away under flood conditions. A quick- 
release mechanism on the chock 
permits easy freeing of a pinched 
chock. A manufacturer is sought for 
the chock by the patent holder. 

International Development Co., 247 
Park Ave., New York 17, N. Y. 



Portable Test Cell 


Portable test cell is designed for field 
maintenance of the General Electric 
T58 turboshaft engine in the Navy’s 
Sikorsky IiSS-2 and the Kaman I1U2K-1 
helicopters. The air-transportable unit 
consists of a control and fuel system 
trailer (top) and a trailer for the engine 
and load absorption device. Rig was 
developed by GE’s Small Aircraft En- 
gine Dept, and its New York Aircraft 
Apparatus Service Shop, Linden, N. J. 
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Avionic Cooling System 

Ground support equipment cooling 
units are modifications of equipment 
designed for the Bendix Eagle missile. 

The liquid-to-air cooling unit, devel- 
oped to cool the Eagle guidance system’s 
klystron amplifiers, has a nominal heat 
dissipation rate of 9,375 watts. Other 
systems being developed for ground sup- 
port applications have cooling capaci- 
ties of from 100 to 10,000 watts. Oper- 
ating temperature range of the units is 
from —65 to 4-250F. 

Lear-Romec Division, Lear, Inc., 
Santa Monica, Calif. 

Helicopter Crew Seats 

Multi-position seats enable helicop- 
ter flight crew to maintain an upright 
position during forward motion, towing 
or other operations wherein the flight 
attitude is not horizontal. 

The Cl 1 5 seats, first installed on the 
Vertol YHR-1B, combine vertical and 
fore and aft travel with an incline mo- 



tion produced by long and integral 
curved tracks mounted in vertical 

Incline adjustments may be made 
through 1 5 deg. of arc. Mesh seating 
material is employed to save weight 
and increase ventilation about the 
body. Scat weighs 30 lb., meets mili- 
tary specification S 7S32A. 

Aerosmith Products, L. B. Smith Air- 
craft Corp., International Airport, 
Miami, Fla. 


Panel-Mounted ADF 

Panel-mounted automatic direction 
finder costing 52,150 is intended for 
business aircraft installation. 

The StarFlite II Model 318A ADF 
incorporates a mechanically compen- 
sated L-l 1 loop with 14 compensation 



steps for directional errors up to 25 
deg. with no loss in sensitivity. The 
transistorized power unit draws 2.0 
amp. at 27.5 v.d.c. Certified to TSO 
Category B, the system weighs 18.3 lb. 

Aircraft Radio Corp., Boonton, N. J. 



Airport Scarecrow 

Scarecrow device, designed to frighten 
birds from airports and other areas, 
makes explosions at timed intervals. 

The Zon automatic scarecrow, devel- 
oped in Holland, uses acetylene fuel. A 

adjustment determines the firing inter- 
val. The gas drives a piston, which 
cocks the firing mechanism, a flint and 
wheel. When sufficient gas accumu- 
lates. it is released into the combus- 
tion chamber and ignited. The port- 
able device may be timed to operate 
only during high density bird traffic. 

B. M. Lawrence & Co., 244 Califor- 
nia St., San Francisco 11, Calif. 

Doppler Indicator 

Doppler cockpit indicator combines 
the ground speed and drift angle dis- 
play with a cross-track displacement 
display from a navigation computer. 

The Type 37900 instrument permits 
the cross-track displacement reference 
on a separate course deviation indicator 
and may be used for VOR navigation. 

Eclipse-Pioneer Division, The Ben- 
dix Corp., Teterboro, N. j. 
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NEW 2-SPEED 
“PANCAKE” SYNCHRO 
TRANSMITTER 


temperature extremes 

This compact, two-speed "pan- 
cake” synchro transmitter con- 
sistently exhibits an accuracy 
within thirty seconds of arc 
under dimensional stresses and 
wide temperature variations. 
The same order of accuracy is 
maintained when the transmit- 
ter is used back-to-back with a 
conventional two-speed control 
transformer. The synchros arc 
operable from — 55°C. to 
+ 20IFC. ^They are logical^ rc- 

cal two-speed transmitters. Their 
bantam weight (5 oz.) and small 
size (2.685" O.D. x 1.002" I.D. 
x 0.562" thick) suits them ideally 
to vertical gyx'o gimbals and 
other assemblies where size and 
weight are critical factors. Write 
for complete information. 


GYROS • ROTATING COMPONENTS 
RADAR DEVICES* INSTRUMENTATION 
PACKAGED COMPONENTS 
Eclipse -Pioneer Division 
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PROGRESS IN MICROWAVES 


NEW TRAVELING-WAVE 
TUBES 


NEW X-BAND TUBES 
IMPROVE MICROWAVE 
RECEIVER PERFORMANCE 


for Radar, Communications, 
Radiometry, Radio Astronomy 


ECM, 

Systems 


The latest advances in G.E.’s con- 
tinuing program for providing com- 
plete microwave coverage in a wide 
variety of tubes from L to K band 
are the traveling-wave tubes and 
voltage-tunable magnetron shown 
on the right. 

OUTSTANDING LOW-NOISE, HIGH- 
GAIN PERFORMANCE 

TWT types Z-3103 and Z-5259 
are particularly suited for use in X- 
band receiver systems as broad-band 
amplifiers. The low-noise character- 
istics, ranging from 7 to 10 db max., 
coupled with a uniform high mini- 
mum gain of 25 db, make possible 
new levels of performance in detec- 
tion and amplification of weak 
signals. 

The low saturation power of both 
tubes protects mixers and other 
components from overload damage. 
Permanent magnet focusing elimi- 
nates need for additional power sup- 
ply equipment in the circuit, in- 
cluding weighty, space-consuming 
solenoids. 

Because of their inherent broad- 
band operation, the tubes require 
no timing over their respective 
ranges, thereby permitting a signifi- 
cant degree of flexibility in fre- 
quency selection. 

Compact and rugged, these metal- 
ceramic tubes are completely pack- 
aged with r-f and d-c connectors. 
The tubes illustrated withstand 


stringent specifications for shock 
(50 G’s) and vibration (15 G’s) in 
critical military applications. 

VTM'S PROVIDE LINEAR TUNING 

Newest addition to a growing 
line of G-E Voltage-tunable Mag- 
netrons is the Z-5429. This tube’s 
broad-band frequency range suits 
its use as a local oscillator in radar 
receiver circuits. A complete r-f 
power package, the tube gives a 
minimum of one milliwatt of linearly 
voltage-tuned power over the entire 
X-band range, without mechanical 
adjustment. 


FREQUENCY RANGES AVAILABLE* 
TO DATE 



TO ORDER, or to obtain more infor- 
mation, contact your nearest Power 
Tube sales office (telephone num- 
bers listed below). awwsss-Mai-sr 


POWER 


DEPA RTMENT 


GENERAL 



ELECTRIC 


TELEPHONE TODAY — Syracuse, OL 2-5102 . . . Clifton, N.J., GR 3-6387 
■ . . Washington, D.C., EX 3-3600 . . . Chicago, SP 7-160 0 . . . Dayton, 
BA 3-7151 ... Los Angeles, GR 9-7765. 



BUSINESS FLYING 



A-15, new all-metal Soviet glider, designed hv O. K. Antonov, is 23.6-ft. long with a 55.8-ft. wing span. Cutaway section shows spar-rib 
relationship; speed brakes are located behind the spar between the seventh and 10th rib sections. Slotted flaps are extensible. 


Soviets Repair Glider Fortunes With A-15 


Russia’s intensive effort to rebuild 

competition shows signs of paying off! 

After a scries of setbacks in the 
1950s. the Sosicts last year began mak- 
ing successful assaults on world gliding 
records. The Russians believe they now 
have the high-performance equipment 
and skilled pilots necessary to take over 
a majority of the glider marks recog- 
nized by the Federation Aeroilautique 
Internationale. 


At the end of 1959, only two Soviet 
pilots held world glider records. They 
were V. Ilchenko, whose distance marie 
of S29.S22 km. (515.5 mi.) for multi- 
place gliders was set in 1953: and 
O. Klepikova, whose women's distance 
mark of "49.205 km. (405.5 mi.) for 
single-place gliders goes back to 1959. 

Bv the end of last summer, the Rus- 
sians were claiming eight of the 52 
glider records registered by FA I. Much 
of the credit for the Soviet comeback is 


given to the single-place Antonov A-l 5 
glider, unveiled in the spring of 

Record performances for the all- 
metal A-15 last year included two by 
M. Veretennikov, who averaged 
1 1 1.58S kph. (69.17 mph.) over a 
100-kin. closed course and flew a dis- 
tance of 714.025 km. (445.4 mi.) to a 
predetermined destination. 

In addition. Soviet pilot Anna 
S m sid > : flew an A-15 at an average 
speed of 70 kph. (45.47 mph.) over a 
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Measuring 

perpendicular 

accelerations? 

Look forward to spectacular performance from this tiny strain 
gage accelerometer! It’s CEC’s Type 4-202, the smallest tem- 
perature compensated instrument on the market. 

Designed to measure accelerations perpendicular to mounting 
surfaces, it is available in a range of ±5g to ±500g. 

These performance characteristics prove the 4-202 superior 
to any other linear unbonded strain gage bi-directional accel- 
erometer: unusually low cross axis response unusually high 

resonant frequency . . . extremely little damping change over 
a temperature range of — 65°F. to +250°F. 

For complete information, call your nearest 
CEC sales and service office or write for Bulletin CEC 4202-X7. 


Transducer Division CEC 

CONSOLIDATED ELECTRODYNAMICS / pasadena, California 

A SUBSIDIARY OF Bell&Howell • FINER PRODUCTS THROUGH IMAGINATION 


200-kin. triangular course to beat the 
world women’s record held by Wanda 
S: c pi ha of Poland. 

In bailing the A-15’s feats (and also 
those of the two-place Antonov A-10), 
the Russian newspaper Moscow News 
declared: 

“We must admit that after World 
War II Soviet glider sport took an ex- 
tremely long time to get going. The 
reason for this was that for a long time 
we had no modern glider craft. Al- 
though new Soviet gliders were built, 
the\’ were mainlv trainers." 

Moscow News did not mention that 
the failure of O. K. Antonov’s highlv- 
touted A-l 1 glider (AW Dec. 29. 1958. 
p. 74) to live up to expectations was a 
serious blow to Russian hopes of mak- 
ing a comeback in international glider 
competition. Antonov, who was se- 
verely criticized in 1959 for his work on 
the A ll, appears to have won back his 
reputation as a top glider designer with 

the A-l 5. 

All-Metal Gliders 

The A-l 1 and its sister ship, the high- 
speed, acrobatic A-l 5 (which has shorter 
wings but the same fuselage and tail 
assembly as the A-ll), were the first 
all-metal gliders ordered into quantity 
production by the USSR’s huge, semi- 
militarv sports organization DOSAAF 
(All-Union Voluntary Society for the 
Promotion of the Arms-, Air Force and 
Navy). 

The V-tail A-l 5 draws considerably 
from the A-l 1 design, while correcting 
some of the latter's most serious defects. 
Wing span for the A-l 5 is slightly 
longer- 17 meters (55.8 ft. (-against 
16.5 meters (54.1 ft.) for the A-ll. 
However, the A-15's wing area of 12 
square meters (129.2 sq. ft.) is a bit less 
than the A-ll’s 12.15 square meters 
(150.8 sq.ft.). 

Other specifications for the A-l 5 in- 
clude: wing aspect ratio. 24: wing taper 
ratio, 3.15; mean aerodynamic chord. 
2.52 ft.; dihedral. It deg.; aileron area. 
2 x 5.86 sq. ft.; flap area. 2 x 14.0 sq. 
ft.; unfolded tail span, 12.05 ft.: tail 
area (unfolded). 28.7 sq. ft.; fuselage 
length. 23.6 ft.: fuselage height. 3.S2 
ft.; fuselage cross-section area, 5.25 sq. 
ft.: flying weight depending on load 
variation. 803-935 lb.: center of gravity 
range. 26-35% mean aerodynamic 

The A-l 5’s best gliding speed is close 
to 62.1 mph., permissible towing speed 
is 87 mph., permissible speed in free 
flight is 155 mph.. and best calculated 
gliding ratio is 41. 

By contrast, the A-l 1 's length is 19.7 
ft.; empty weight. 683 lb.; loaded 
weight. 881 lb.: and top gliding speed. 
187 mph. At first, Russia claimed a 
best gliding ratio of 34:1 for the A-ll, 
but subsequent tests showed it to be 
“no more than” 28:1. 



A-15 s speed brake mechanism shows (1) 
upper brake unit. (2) low brake slat and (3) 
lever arm for controlling unit. 


In criticizing the A-ll, a Soviet engi- 
neer declared that the craft “has flying 
and operating characteristics which 
represent a step backward as compared 
with existing glider types. 

“The A-ll is notable for its great 
complexity in piloting technique. Ai- 
leron effectiveness at the beginning of 
takeoff and at the end of the landing 
run is inadequate. 

“The wing’s negative dihedral, the 
small ground clearance of the wing tips, 
the small relative banking angles, and 
the sharp, downsu'ept wing tips require 
exceptional attention and precise pilot- 
ing technique in landing and taking off. 

“A small deviation in the glider's 
axis from the takeoff direction and any 
side drift cause swinging and rolling 
moments. As a result, in most cases, the 
glider’s wing tip catches the ground . . . 

“The A-ll’s general aerodynamic 
layout and design do not provide the 
opportunity' for achieving good flying 
and operating performance. Despite its 
large dimensions, the fuselage volume 
is used irrationally . . . 

“Because of the short arm, the tail 
assembly has a large area, which means 
high drag. This nullifies the advantages 
of the V-tail. 

“It is difficult to understand how it 
is possible to get a high-performance 
glider when you place in the airflow- 
large mass balances for the ailerons and 
tail controls, wells in the wing for them, 
heads for the ailerons’ actuating arms, 
crude little hatches [covers] in these 
same places, and the unit for the wing 
flaps; and when besides all this the wing 
rivets protrude up to 0.3 mm. [0.01 in.] 
above the surface,” he concluded. 
Tapered Wing 

As described by the Russian publica- 
tion Krylya Rodiny, the A-l 5’s tapered, 
monocoquc wing "consists of two can- 
tilever panels fastened to the fuselage 
center section. Longitudinal member 
is a single bcam-tvpc duralumin spar. 

“Fore part of each rib consists of 
upper and lower halves which are not 
rigidly interconnected. This type of 
construction provides more precise pro- 

“Rcmovable fairings in the form of 



Measuring 

parallel 

accelerations? 

Count on sensational performance from the newest addition 
to CEC’s family of strain gage accelerometers! Type 4-203 
packs all the superior performance characteristics of earlier 
models into just one cubic inch and less than three ounces. 
Available in ranges from ±5g to +500g, the 4-203 operates 
in a temperature range of -65°F. to 4-250°F. 

In accurately measuring accelerations parallel to mounting 
surfaces, this miniature instrument performs with the lowest 
cross axis response . . . the smallest damping change with 
temperature . . . and the highest resonant frequency of any 
comparable instrument available. 

For complete information, call your nearest 
CEC sales and service office or write for Bulletin CEC 4203-X2, 


Transducer Division 

CONSOLIDATED ELECTRODYNAMICS / pasadena, California 

A SUBSIDIARY OF Bell G-Howell • FINER PRODUCTS THROUGH IMAGINATION 






oval-shaped, plastic skid fins arc at- 
tached to the wing tips. They protect 
the ailerons when the wing touches the 
ground and prevent the wing from dig- 
ging into soft earth. In addition, the 
fairings somewhat increase the wing's 
effective aspect ratio, improving its lift- 

“The wing covering is of sheet dur- 
alumin in thicknesses varying from 1.5 
to 1 mm. along the span. Intervals be- 
tween the ribs are made thinner by 
means of chemical milling. 

“One feature is the absence of skin 
seams located crosswise to the flow. 
Tlic skin is riveted to the spar and the 
rear sections of the ribs. The ribs’ front 
ends arc cemented to the skin. 

"The sturdy slotted ailerons (each of 
4 meters span) are of unusual design. 
They consist of a duralumin spar, 59 
foam plastic ribs, duralumin skin, and 
foam plastic filler. Each is fastened 
with six Cromansil hinges. The ailerons 
have 100% mass balance, which is 
achieved through the use of special 
weights and a mechanism which per- 


mits placing the entire lavout inside the 
wing. 

“The slotted flaps are extensible. 
They arc of all-duralumin construction 
with foam plastic filler. The ribs are 
fastened with cement. 

“Air brakes are installed behind the 
wing spar between the seventh and 
tenth ribs. They are extended perpen- 
dicular to the flow and to the wing sur- 
faces-above and below. In closed posi- 
tion. the brakes are completely enclosed 
in the wing’s contours. 

Pin Attachments 

"Attachment of the wing to the fuse- 
lage is accomplished with cylindrical 
pins at three points: at fittings along 
the upper and lower flanges of the spar 
and at the front end of the root rib. 
Corresponding fittings for attaching the 
fuselage to the wing panels are located 
in the upper part of the seventh and 
eighth bulkheads, where special fittings 
arc installed. 

“Two tanks for water ballast with a 
total capacity of 50 liters are in the 


wing. Regulation of water ballast dis- 
charge by means of a valve is accom- 
plished from the cockpit. 

"Fuselage is of semi-monocoque type 
—without longitudinal framing. Twenty 
bulkheads made of molded and sheet 
duralumin compose the framing which 
supports the duralumin skin of 1 mm. 
thickness . . . 

"Cockpit is located between the first 
and sixth bulkheads. Interior arrange- 
ment and trim are designed to provide 
maximum convenience and comfort for 
the pilot during long flights. The rela- 
tively great height (including the can- 
opy) permits freedom of posture for 
pilots as tall as 6 ft. 2 in. Use of plas- 
tics and light tones for equipment and 
decorative colors creates a pleasant en- 
vironment for the pilot. 

“The cockpit canopy is made of high- 
strength plastic fastened to a Cromansil 
tube frame. It opens on the right side. 
In emergencies, the canopy is thrown 
off to the rear. The canopy has a small 
window’ in front and to the left for 
vision under icing conditions.” 

Sealed Cockpit 

"Cockpit is well sealed to protect the 
pilot against low temperatures at high 
altitudes. It is equipped with the neces- 
sary navigational instruments including 
speed indicator, altimeter, compass, 
rate-of-climb indicators with large and 
small scales, electric gyro-horizon and 
oxygen manometer-indicator. 

“The oxygen system has a cylinder 
capacity of 0.7 cu. ft. at 2,200 psi. and 
feeds at altitudes from 15,100-59,400 
ft. for 1-2 hr., depending on altitude. 

"A lever for releasing the towline is 
installed on the instrument panel. It 
enables the tow hook to be retracted 
inside the fuselage. 

“The portable radio transmitter- 
receiver has a range of up to 90 km. 
It permits the pilot to maintain com- 
munications with the starting point or 
a compass bearing w’hen making tri- 
angular and other routed flights. Places 
are provided for installation of bar- 
ographs during contests and record- 
making flights. 

“A single-wheel landing gear which 
retracts in flight is located between the 
eighth and ninth bulkheads of the fuse- 
lage. The non-braking wheel is 1 1 .8 in. 
x 4.9 in. in size. Trie landing gear’s 
housing is insulated and tightly closed 
by doors in flight. 

“The tail surfaces consist of fins set 
at a 45-deg. angle to the horizontal 
plane. Each of the tail’s stabilizing sur- 
faces is attached to the fuselage at three 
points (two bracing points on stamped 
bulkhead 19 and one on bulkhead 18). 
The stabilizing surfaces are of single- 
spar construction with frame of 19 dur- 
alumin ribs cemented to duralumin 
skin lightened by chemical milling. 

"Frame for the rudders is a structure 
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consisting of a duralumin front section 
made of sheet material and a w’ooden 
tip. On their upper ends, the rudders 
have balancers which provide 100% 
mass balance. Control of the rudders, 
ailerons, flaps, air brakes and landing 
gear is rigid. ’ 

The Soviets have built a special, two- 
wheel trailer to transport the A-15 in 
fully-disassembled, partly-disassembled 
and fully-assembled condition. The 
trailer can be towed at speeds up to 60 
mph. 


Aviation Council 
Elects New Officers 

Washington-Dr. William Requarth. 
president of the National Pilots Assn., 
has been elected chairman of the Gen- 
eral Aviation Council, succeeding H. B. 
Wetherell, director of the Connecticut 
Aeronautics Commission. Joseph T. 
Geuting, Jr., manager of the Utility 
Airplane Council of Aerospace Indus- 
tries Assn., was re-elected secretary- 
treasurer. 

Council has decided to establish 
standing committees to study areas in- 
volving airports, airspace utilization, 
medicine, technical factors and airmen’s 
standards and certification. 

The group also named its executive 
committee: Aviation Distributors and 
Manufacturers, G. F. Quinbv, ADMA 
official representative and vice president. 
National Aeronautical Corp.: National 
Aviation Trades Assn., J. Henry Stuart, 
president, and manager. Addison Air- 
port, Dallas. Tex.; National Business 
Aircraft Assn., B. J. Bergesen, president, 
and manager Ford Motor Co. Aviation 
Dept., and National Pilots Assn.. Dr. 
Requarth. Wetherell, as past chairman, 
becomes the fifth member. 


PRIVATE LINES 


Becchcraft Bonanza four-placer has 
been purchased by Leroy C. Cooper, 
Jr., one of seven military test pilots 
selected for Mercury astronaut train- 
ing. from Atlantic Aviation Service at 
Philadelphia, Pa. 

Bee Aviation Associates, San Diego, 
is trying to sell complete rights to man- 
ufacture and sell both of its airplanes— 
the Honey Bee and the Queen Bee. The 
certificated Honey Bee package, includ- 
ing engineering-manufacturing rights 
and one airplane, is placed on the 
market for S2 5,000. Bee is asking $50,- 
000 for the Queen Bee package which 
includes engineering, one airplane, man- 
ufacturing rights and major parts for 
two additional aircraft. Without the 
parts for the two additional aircraft, 
Bee will sell the Queen Bee package for 


$25,000. The Queen Bee is presently 
in flight status, but has not received 
type certification. 

Bay Aviation Sendees Co.’s Bell 
47-J-2, under six-month contract to 
Corps of Engineers, will carry personnel 
from inaccessible building sites over a 
5,200-mi area, where Minuteman mis- 
sile launching sites are under construc- 
tion at Great Falls. Mont. A pilot and 
mechanic are furnished by Bay Avia- 
tion. The helicopter will also sene as 
an ambulance or safety vehicle. 

Mooney Aircraft Co. has received 
1 50 orders for its new Mooney Mark 21 
all-metal plane (AW Jan. 16. p. 108) 
and plans to double production to two 
planes per day in July. Norman Hoff- 
man, president, said company should 
reach a volume of more than S7 million 
in 1961 and plans to add about 150 


additional personnel to its work-force. 

Business and utility aircraft sales 
last year reached more' than $200 mil- 
lion, a record high which exceeded 
1959 sales by $50 million, despite a 
slight decrease in unit production, ac- 
cording to Joseph T. Geuting, Jr., man- 
ager ro Utility Airplane Council of 
Aerospace Industries Assn. Higher 
volume was due to a greater number 
of twin-engine planes delivered— 1,225 
in 1960, compared with 996 in 1959. 
In exports. 1960 sales of 1,484 U. S. 
planes produced a volume of S27.555,- 
025, it was reported by Irving II. 
Taylor, ATA export director. 

Beech Acceptance Corp., wholly- 
owned financing subsidiary of Beech 
Aircraft, reported a 76.5% increase in 
volume in I960 for a total of $21,115,- 
121, highest in organization’s history. 
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Australian Accident Investigation Report, Part I: 


F-27 Crashes in Sea During Approach 


Following is the hr st part of a report to 
the Australian Minister of Civil Aviation on 
an inquiry into circumstances involving a 
crash of a Trans-Australia Airlines Fokker 
F-27 Friendship turboprop transport. Killed 
in the crash were the crew oj four and 25 
passengers. 

... At approximately 10.05 p. m. on 
June 10, 1960, Fokker Friendship aircraft 
VH-TFB, owned by the Australian National 
Airlines Commission and operated as part 
of Trans-Australia Airlines, entered the sea 
some 7i mi. southeast of Mackay Airport. 
The aircraft was at the time approaching 
the Mackay Airport with a view to land- 
ing there in the course of a regular pas- 
senger Bight from Brisbane to Mackay via 
Maryborough and Rockhampton. Tire air- 
craft carried a crew of four, and 25 pas- 
sengers, all of whom were lost as a result 
of the fatality. The crew members were 
Capt, Francis Charles Pollard. First Officer 
Gordon Lloyd Davis. Hostess June Hamil- 
ton and Hostess Mary Katherine Wilmer. 

The bodies of the captain, the first officer 
and eight passengers were recovered from 
the sea. 

The aircraft, VH-TFB, was a high winged 
monoplane equipped for the carriage of 36 
passengers, and operated by a flight crew 
'of two pilots and two hostesses. As has 
been stated, it was owned by Australian 
National Airlines Commission, to whom 
Certificate of Registration No. 3240 was 
issued by the Director-General of Civil 
Aviation pursuant to the Air Navigation 


Regulations of the Commonwealth of 
Australia on April 6, 1959. The Australian 
National Airlines Commission operates 
Trans-Australia Airlines to which an Air- 
line License No. 216 was issued pursuant 
to the Air Navigation Regulations on July 
1, 1950. This license had been renewed 
from year to year and was currently op- 
erative on June 10. 1960. 

The aircraft was first introduced to the 
regular public transport services of Trans- 
Australia Airlines on May 1, 1959. Sub- 
ject to what appears hereafter in relation 
to the alleged omission of an overnight 
check at Mt. Isa on June 10, 1960, the 
aircraft had since been regularly maintained 
in accordance with the Air Navigation 
Regulations and Trans-Australia Airlines 
Maintenance Instruction Manual as ap- 
proved by the Department of Civil Avia- 
tion. The radio equipment was maintained 
bv Amalgamated Wireless of Australasia. 
Ltd., and had been regularly inspected and 
overhauled in accordance with procedures 
approved by the Department of Civil Avia- 
tion. A Certificate of Airworthiness for the 
aircraft was renewed on May 27. 1960. 
which subject to the provisions thereof and 
the requirements of Air Navigation Orders, 
was valid until May 26, 1961. 

The captain. Francis Charles Pollard, was 
36 years of age and had had considerable 
experience over a period of 16 years as a 
pilot both with the Royal Australian Air 
Force and Trans-Australia Airlines. He 
joined Trans-Australia Airlines as a first 
officer in 1949. He had a number of years’ 
experience as a pilot of Douglas DC-3 air- 


craft. In 1954 he was promoted to captain 
(Grade 2) on DC-3 aircraft, and in 1957 
lie became a check captain on that type of 
aircraft. In 1959 his license was endorsed 
for Fokker F-27 aircraft and he was sent to 
Holland as first officer of a ferry crew for 
the delivery of a Fokker F-27 to Australia. 
In July of the same year he completed the 
training requirements for an F-27 captain. 
A month later, after appropriate training, 
he was appointed as a training captain for 
F-27 aircraft. In November, 1959, he be- 
came a check captain on this type with 
some 10,300 hr. total flying experience, of 
which 318 hr. had been flown on F-27 
aircraft. 

At the time of the accident, Capt. Pol- 
lard’s 1st Class Airline Transport Pilot 
License No. 682 was current and valid as 
was his 1st Class Instrument Rating for 
various technical types of instrument 
flying. He also held Flight Radio Tele- 

E honc License No. 510. His total living 
ours then amounted to 10.687, including 
7,756 hr. in command and 695 hr. on 
Fokker F-27 aircraft. He was a fully-trained, 
competent and experienced captain of high 

The first officer, Gordon Lloyd Davis, 
was 24 years of age. He commenced his 
flying training with the Royal Aero Club of 
South Australia in December, 1952. He 
obtained a private pilot's license some 14 
months later and a commercial pilot's 
license in July, 1956. He joined Trans- 
Australia Airlines in January, 1957, with a 
total of 221 hr. flying experience, in the 
course of which he had been employed by 
a light aircraft operator on 3erial agri- 
cultural operations. In April, 1957, lie 
obtained a 3rd Class Airline Transport Pilot 
License and was employed by Trans- 
Australia Airlines as a first officer on DC-3 
type aircraft. In January, 1960, his 2nd 
Class Airline Transport Pilot License was 
endorsed for F-27 type aircraft. At the 
time of the accident First Officer Davis' 2nd 
Class Airline Transport Pilot License No. 
280 was current and valid for Fokker F-27 
type aircraft. He also held a valid Flight 
Radio Telephone Operator's License No. 
1551 and a 2nd Class Instrument Rating 
endorsed for certain types of instrument 
flying. His total flying experience on the 
date of the accident was 2.428 hr., including 
247 hr. as first officer on F-27 aircraft. 
These hours included 185 hr. of night 
flying, of which for approximately 11 he 
had been in command, and for 174 hr. was 
first officer. There is no doubt lie was a 
fully-trained and competent first officer. 

The evidence established that at the time 
of the accident both the pilot and first 
officer were fit and well, and there is noth- 
ing to suggest that there was any defect in 
their physical or mental condition which 
could in any way have contributed to the 
accident. Their activities on June 9 and 



port, which crashed June 10, 1960, is shown by broken line above. 
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Now Available 


HIGH IN PERFORMANCE • SMALL IN SIZE 


HIPERNAS H 
PURE INERTIAL 


Hipernas (High Performance Navigation System) is a pure 
inertial guidance system uniquely suited for air, sea, space 
and underwater applications requiring extremely high 
performance in addition to small size and low weight. 


NAVIGATOR 

AND ITS COMPONENTS 


Several major features: 

• Small size • Extreme accuracy 

• Low weight • Gyro compass mode 

• High reliability 


brig II GYRO— smallest 
and most precise gyro 




MODEL IIIB ACCELEROMETER - 
combines highest performance 
with smallest size and lowest 
weight. 


DIGITAL VELOCITY METER- 
transistorized component 
designed for terrestrial or 
space navigation. 


FOR FURTHER INFORMATION CONTACT: AVIONICS DIVISION JA-1 

BELL AEROSVSTEMS company 

POST OFFICE BOX ONE, BUFFALO 5, NEW YORK 
DIVISION OF BELL AEROSPACE CORPORATION • A TEXTRON COMPANY 



PRECISION POWER SUPPLY - 
extreme accuracy, greater than 
10- 6 stability, high reliability, 
long life. 
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V-HVilRr'J 



The Bell Brig II Gyroscope is the small- 
est and most precise gyro available for 
production in the free world today. The 
outstanding North-seeking capability of 
the Brig II makes it directly applicable 
to all present and future missile and 
space programs, particularly for mobile 
missiles where immediate north refer- 
ence is required. 

Bell's Brig II Gyro, now ready for pro- 
duction and in use on Hipernas II and 
other programs, can also be used as a 
gyro azimuth theodolite designed for 
those applications where extreme accu- 
racy, small size ,and light weight are 
essential. 

For further information contact: 
AVIONICS DIVISION JA-l 

BELL 

AEROSYSTEMS 

COMPANY 
POST OFFICE BOX ONE 
BUFFALO B, NEW YORK 
DIVISION OF BELL AEROSPACE CORP. 

A TEXTRON COMPANY 



on June 10 prior to the commencement of 
the flight Brisbane to Mackay did not in- 
volve any undue exertion and there is no 
ground for suspecting that they did not 
remain alert throughout the flight. 

First Officer Davis was to undergo a 
proficiency check on the flight. Such 
checks are carried out with all pilots during 
normal flying operations at regular intervals 
of six months. They must not be confused 
with test or training flights. They arc a 
necessary check on the proficiency of pilots 
in normal operations and must be conducted 
in the course of such operations. 


Flight Plan 

First Officer Davis arrived at the Brisbane 
Airport at about 3:50 p. m. and as he was 
to undergo the check already referred to, 
he expressed a wish to prepare the flight 
plan himself. He proceeded to do so and 
upon the arrival of Capt. Pollard, shortly 
after, he was assisted by him in that task. 
Some criticisms of the flight plan so pre- 
pared and of the load sheet for the flight 
will be dealt with hereafter. For present 
purposes it is sufficient to indicate that they 
refer to matters which have no relation to 
the cause of the accident. 

The aircraft was due to depart from Bris- 
bane at 5 p. m. In fact it was airborne 
at 5:1 1 p. m. and reported it was on its 
course at 5:13 p. m. It was a quite normal 

At the time of the departure of the air- 
craft there was nothing in the current 
meteorological reports to indicate that any 
abnormal conditions would be encountered 
ill the course of the flight. 

At 5:38 p. m. the aircraft reported its 
position abeam of Gympie flying at 9,000 
ft., and it was cleared to descend to Mary- 
borough. It reported to Brisbane that it 
had arrived at Maryborough at 5:52 p. m. 
>t Maryborough, nine passengers w 


gage and freight were discharged and six 
passengers with baggage, mail and freight 
were taken on, including three passengers 
for Mackay. There was nothing unusual 
in the arrival at or departure from Mary- 
borough. The departure time was 6:12 
p. m. and the aircraft climbed to a flight 
level of 15,000 ft. At 6:27 p. m. it re- 
ported its position over Bundaberg at that 
flight level and at 6:39 p. m. permission 
was sought and approval given to change 
the flight level to 13,000 ft. It reported 
again at the reporting position 70 mi, south 
of Rockhampton at 6:47 p. m. and it 
landed without incident at Rockhampton 
at 7:12 p. m. 

At 7:10 p. m„ the Air Traffic Control 
Officer at Mackay, on the basis of observa- 
tions made by him there, issued a special 
weather report which indicated shallow 
ground fog at Mackay to a height of 20 ft. 
with a visibility of 880 yards. The control- 
ler at Rockhampton informed the aircraft 
of these facts immediately before the air- 
craft landed at Rockhampton. The informa- 
tion had reached that controller by means 
of an amended terminal forecast issued from 
Townsville. He also informed the aircraft 
that in these circumstances an alternate 
aerodrome would be required for the rest of 
the flight, and that for this purpose both 
Townsville and Rockhampton were suitable. 

At Rockhampton Capt. Pollard was in- 
formed that there would probably be fog 
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Vought Builds Phofo-Plane Trainer 

I’hoto-rcconnaissancc plane simulator, designed and built by Chance Vought's Aeronautics 
Division, is programed and free to move in four directions, while giving pilot-student a 
realistic over-the-ground moving image of his camera targets. Through a lens and mirror 
system, various aerial photo images and flight paths are presented to the simulator pilot 
as he would see them from an actual jet photo-plane traveling at 10.000 ft. or 30.000 ft. 
and at speeds of 200 kt. to 600 kt. and wind velocities np to 60 kt. from any direction, 
T errain and targets would cover a 150-nii-squarc area. Although designed to supplement 
existing Chance Vought F8U-1P Crusader photo-plane cockjtit and camera trainers, tin- 
trainer shown can also be used in conj'unction with training for ofher types of aircraft. 
Aeronautics Division is scheduled to make initial deliveries to Navy this month. 


on arrival at Mackay and that the airport 
could be dosed for landings. The captain 
made an inquiry about accommodation at 
Rockhampton and was informed it might be 
a bit hard to arrange. 

At Rockhampton 21 passengers with bag- 
gage. mail and freight were discharged and 
16 passengers for Mackay were taken on 
together with baggage, mail and freight. 
The aircraft was refueled at Rockhampton. 
At first, 450 gal. were taken aboard, hut 
after the passengers had been embarked a 
further 100 gal. were added. The aircraft 
l lieu had 700 gal. on board, making its 
endurance 260 min. This was sufficient to 
provide a reserve of 208 min. after the 
flight to Mackay, the flight time from 
Rockhampton to Mackav being 52 min. 
T he takeoff weight at Rockhampton was 
35,275 lb. as against a maximum permis- 
sible takeoff weight of 36,225 lb. The 
position of the center of gravity of the air- 
craft was satisfactory on leaving Rock- 
hampton. 

While the aircraft Tvas on the ground at 
Rockhampton at 7:40 p. in., the air traffic 
controller at Mackay issued a second special 
weather report dealing with the presence 
of fog in which visibility was said to be 
fluctuating. 

The aircraft departed from Rockhampton 
at 7:52 p. m. Capt. Pollard was then 
occupying the left hand, or port side, scat, 
flic departure from Rockhampton was 
quite normal and was reported to the air 
traffic controller at Mackay at 7:53 p. nr. 
lie was also advised that the expected 
flight time to Mackay was 52 min. at a flight 
level of 13.000 ft., that Capt. Pollard had 
selected Townsville as his alternate, and 
that his expected flight time from Mackay 


to Townsville was 55 min. The aircraft 
carried sufficient fuel (in addition to re- 
serves) for these operations and for 100 
min. holding flight at Mackay. if necessary. 

At S:17 p. m. the aircraft reported at the 
prescribed reporting point. Charon Point, 
some 80 mi. south of Mackay, at a flight 
level of 13.000 ft., and gave its estimated 
time of arrival at Mackay as 8:40 p. m. The 
aircraft was advised that the Mackay Airport 
was dosed to landings at that time and the 
situation remained the same when the air- 
craft reached the point at which it would 
normally have commenced its descent to 
Mackay. Capt. Pollard indicated that he 

hold over Mackay at that altitude. 

At 8:40 p. in. the aircraft reported that 
it was over the top of Mackay'. and in reply 
to a request by Eugene William Anthony 
Miskcll. the Air Traffic Control Officer 
there, the pilot advised that at Unit time lie 
had at least fuel sufficient for 100 min. for 
holding over Mackay. Although Miskcll 
believes that communications between him- 
self and the aircraft over Mackay were with 
Pollard, the evidence docs not enable me 
to reach a firm conclusion in that regard. 
Therefore, in relation to the aircraft. 1 
attribute such communications to “the 
pilot” meaning thereby either the captain 
or the first officer. 

At 8:45 p. m. Miskcll advised the pilot 
that visibility was fluctuating between 2 
and 21 mi. along Runway 14-32. The 
pilot replied that the airport lighting, the 
city area, and the surrounding country 
could be clearly seen, but that a belt of 
fog extending about 10 mi. was situated 
to the southwest of the airport and was 
moving in a slightly northeasterly direction 
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The Bell Transistorized Digital Velocity 
Meter is the most advanced, reliable and 
accurate equipment of its type available 
today for terrestrial or space navigation. 

The Bell Digital Velocity Meter, 
consisting of Bell's proven Model IIIB 
miniature accelerometer and digital elec- 
tronics, is presently in production and 
is being used in the Midas and Samos 
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the highly accurate Hipernas II platform. 
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Bell Precision Power Supplies offer 
extreme accuracy, greater than 10- s 
stability, high reliability and long life. 
High density packaging is responsible 
for its small size and weight. 

A typical Bell Precision Power Supply 
now in production is a siliconized and 
completely transistorized constant power 
AC supply. This unique power supply 
meets the design and test requirements of 
MIL-E-5400 Class 2 equipment. It was 
developed to meet the stringent demands 
of the Hipernas II platform. 

For further information contact: 
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: then rc- 

ic aircraft was cleared to make a visual 
approach with a view to landing on Runway 
14. The pilot was provided with details 
of wind velocity, QNH (pressure for altim- 
eter setting) and the dry bulb tempera- 
ture. The pilot was requested to report 
final approach. The pilot acknowledged the 
instructions, reported that lie was on final 
approach and at 8:55 p. in. the aircraft was 
cleared to land. The aircraft was then in 
sight from the control tower and the visibil- 
ity appeared to be such that Miskell fully 
expected that a lauding would Ik- made. 




the 


the pilot advised that a small patch of fog 
had suddenly appeared on the approach to 
the runway. ' It then Hew along the runway 


that he would look at the approach ti 
way 52 which is the same runway _ ap- 
proached in the opposite direction. The 
failure to land in the circumstances was a 
completely normal procedure having regard 
to the conditions which prevailed. Any 
ground fog at low level along the line of the 
runway might appear much more of a 
hazard to the pilot than to Miskell who 
viewed the area from a different angle. 

Miskell did observe that the lights of the 
aircraft went slightly ha/.v as it broke off 
the approach. Miskell next observed the 
aircraft descending to approach Runway 52. 
It reached a height of approximately 200 
ft., but before crossing the threshold com- 
menced to climb along the line of the 
runway and the pilot requested permission 
to hold over Mackay at 5.000 ft. until an 
improvement in the weather occurred. This 
procedure was approved by Miskell. The 
aircraft continued to hold over Mackay until 
about 10 p. in. Throughout the interven- 
ing period there were frequent exchanges 
of information between the pilot and Mis- 


kell as 




that the fog was clearing and it was esti- 
mated that it should be clear of the field in 
about 20 min. 

Shortly before 10 p. m. Miskell observed 
that the visibility was 24 to 5 mi. to the 
southeast, and that at about 2 to 24 mi. 
to the northwest the fog was thinning and 
lifting, lie reported to the pilot that tile- 
fog appeared to be breaking up. 'Die pilot 
reported at about the same time that the 
fog was moving over the airport and away 


The period between shortly before 10 
p. m. and 10:05 p, m. is of crucial im- 
portance in determining the course fol- 
lowed bv the aircraft in that period, and 
it is necessary to examine the evidence in 
some detail. Miskcll’s account is that at 
approximately a minute to 10 p. m. it 
appeared to him the fog was breaking up, 
and he informed the pilot accordingly. 
The pilot replied that it still looked pretty 
thick over the field to him. At 10 p. m. 
Miskell says he observed the visibility was 

24 to 5 mi. to the southeast and 2 to 24 
mi. to the northwest. 

His evidence then proceeds as follows. 
(Answers are in boldface type): 


“Mr. Lucas: And the fog was thinning 
and lifting?— I hat is correct. 

Was the visibility as good then as when 
you had given his clearance to land at 2045 
in.? I suppose your reply would be that it 
was above the minima in each ease?— Yes. 
that is so. 

Then 1 think you observed some cloud?- 
Yes, I observed some stratus forming. 

Will you describe stratus cloud for the 
benefit of the Board’-Stratus means actu- 
ally layer cloud, thin sheet; it is low level 
cloud when it is used as the term 'stratus' 
only and it can be formed from 50. 100. 
1000. 2000. 5000 ft.— it is not much higher 
than five. 

Mr. Lucas: And this particular stratus- 
sou made an estimate of its base?— Between 
'500 and 1000 ft. 

You passed that information about that 
stratus to the aircraft?— I did. 

What was his reply?-Hc said, if I can 
remember— I cannot remember the exact 
words— he said ‘Roger tower. I can see now 
it is moving over you to the northeast. 1 
will commence to let down for Runway 52 

"°At about 2202 hr. I think you noted 
that conditions improved rapidlv?-That is 


And the visibility then would be better 
than it had been two minutes bcforc?-lt 
certainly was continually improving. 

When you informed the aircraft of that, 
that is when he made that transmission you 
descrilK-d a moment ago 'Roger tower, will 
commence let down to approach on Run- 
way 52'?- Yes. 

You cleared him to make a visual ap- 
proach?— Yes. 

You gave him the usual transmission-tire 
wind, calm; QN1I? Do you remember what 
the QNH was?- 1019 millibars. 

And you requested him to report on 
final?— Yes. 

Did the aircraft ask for a check on the 
QNH?-Ycs. 

Do you remember your words in reply to 
that transmission?— 'QNI-I is 1019 millibars.' 

Did the aircraft acknowledge?— 'Tango 
Foxtrot Bravo.’ 

His Honour: What time was that?— I am 
not too sure of the precise time; between 
two minutes past— shortly after two minutes 
past or right on two minutes past. That time 
of 02 can only be deduced by the length 
of conversation I thought I had with the 
pilot from on the hour: and the weather 
information passed to him and his acknowl- 
edgment of same— his intention to com- 
mence to let down; my clearance for him to 
do so, and this check back on the QNH 
would occur, with our method of speaking, 
in a fairly relatively short time. 

In substance that was all one convcrsa- 
tion’-A continuation; just going along. 

Mr. Lucas: Could you distinguish which 
of the two pilots you were speaking to dur- 
ing the course of that transmission?-To 
the best of my knowledge it was Capt. 
Pollard. 

Your next action I think was to ring up 
to the fire crew to confirm the current dry- 
bulb tcmperature?-Ycs. 

It is normal procedure to give the dry- 
bulb temperature as part of the information 
to the aircraft when you arc clearing it to 
make an approach?— Yes. 

Mr, Lucas: What was the reason it was 
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not given on this occasion?— I had previ- 
ously been given the dry bulb— the dry bulb 
had been passed to me from the fire crew 
about 10 min. before this descent com- 
menced and I wanted to check back on the 
figures I had received from the fire station. 

His Honour: This is in fact all part of 
the process of this conversation— this inter- 
mittent conversation you were having?— No. 
This is after we had finished speaking. 

Then you immediately went to get the 
dry bulb tcmperature?-Ycs. I then made 
progress to get that information. 

Mr. Lucas: What is your means of com- 
munication with the fire crew?— We may 
use the radio but it not usually done unless 
the matter is really important, so the usual 
communication is through the PABX sys- 
tem. through the telephone on the console. 

Is that a direct line or-?-Yes, just dial 
two numbers. 

His Honour: You get direct contact?— 
Yes, immediate. 

Mr. Lucas: And tile dry bulb was con- 
firmed as 1 5 deg. centigrade?— That is 

What action did you take on that con- 
firmation?-! then passed that information 
to the aircraft. 

Can you recall your words?— ‘Tango Fox- 
trot Bravo,— dry- bulb is 15 deg.’ 

There was no acknowledgment of that? 
-No. 

Ilis Honour: Can you indicate what time 
you think that was?— I cannot be sure. No, 
I know. But I would say about 4 min. past 
or 44 min. past. Things worked very rap- 
idly-. If I take it from the time that 1 passed 
it the second time, and just allowing him 
time to acknowledge in between, it would 
conic back to about 44 min. past the hour 

Mr. Lucas: I want you, Mr. Miskell. to 
try to do the best you can to make a very 
careful estimate of the time between the 
aircraft s acknowledgment of your check of 
the QNH and the time of your transmission 
of flic dry bulb temperature?— To the best 
of my knowledge, and having given this 
matter a lot of careful thought because I 
realize how critical this time factor is to 
the Board, there arc only two times I was 
positively sure of. One was on the hour 
and the other was 5 min. past. It appeared 
to inc to be a very short time from the time 
I cleared the aircraft, or we agreed on to 
clearance, until I lost communication. It 
just appeared to be a short time to me— 
5 min., 54 min.; that is the impression it 
has given me all along— not 5 or 6 min. or 
7. but a short time, within that 5 min.— 
about 5 min. That is only an assumption. 

Mr. Lucas; That is the best you arc able 
to do?— Yes. There was no reason at that 
time for me to remember precisely that 

information. 

His Honour; Don't think anyone is criti- 
cising you. in not remembering it precisely. 
-No. ‘ 

Mr. Lucas: I think you made an entry in 
your log to declare loss of communication? 
I am sorry. I am reminded that after you 
had passed the dry bulb and had received 
no acknowledgment, you looked at the 
clock?— I passed the dry bulb, received no 
acknowledgment, I passed it again and on 
receiving still no reply I then looked at the 
clock. It was 05 and I logged that time.” 

Miskcll's Air Traffic Control Journal con- 
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Bell Model IIIB Miniature Accelerom- 
eter combines highest performance with 
smallest size and lowest weight of any ac- 
celerometer available in quantity today. 

Thoroughly tested and evaluated by 
Government laboratories, the Model 
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D-C forcer and spring suspension. 

For further information contact: 



AVIONICS DIVISION JA-1 

BELL 

AEROSYSTEMS 

COMPANY 

POST OFFICE BOX ONE 
BUFFALO 5, NEW YORK 


DIVISION OF BELL AEROSPACE CORP. 
A TEXTRON COMPANY 


AVIATION WEEK, February 20, 1961 


109 




"... 28 th 

ANNUAL 

NVENTORY 

OF 

AEROSPACE 

POWER 

SSUE 



M 


A REVIEW AND PREVIEW OF WORLD-WIDE 
AEROSPACE DEVELOPMENTS 

Aerospace industry developments have captured 
the imagination and thinking of scientific-military, 
government and industry planners everywhere . . . 
commercial space applications . . . weather, navi- 
gation and recoverable satellites . . . supersonic 
transports . . . molecular electronic circuitry . . . 
nuclear powered aircraft and missiles . . . jet 
powered business aircraft. 

These dynamic leaps in technology affect the prog- 
ress of thousands of U.S. companies in practically 
every phase of U.S. industrial activity. Interpret- 
ing these developments is vital to our industry’s 
economic welfare and demands specialized analysis. 
Once a year . . . for 27 years . . . industry decision- 
makers turn to the industry’s top technical report- 
ing team and the “Inventory of Aerospace Power” 
for the answers. The “Inventory Issue” has won un- 
matched respect and reputation as the authorita- 
tive review and preview of national and interna- 
tional aerospace developments. 

CONTENTS OF THE INVENTORY ISSUE 
Charts, graphs, tables, specifications will cover in 
detail, budgets, missiles, avionics, manufacturing, 
engineering and many more areas of military and 
civil aerospace activities. Aviation Week’s 37 
man editoi-ial staff of graduate engineers and aero- 
space specialists will collect, sift, analyze and in- 
terpret the significance of hundreds of technical 
and market developments. 

ADVERTISER BENEFITS 

Intense reader interest generated by past issues 
and vital editorial content make the “Inventory 
Issue” an ideal advertising opportunity. As in the 
past, reader service cards will be included to enable 
subscribers to easily contact advertisers for addi- 
tional information. Reader service cards in the 
1960 issue generated over 8,500 inquiries in seven 
months demonstrating long-life of “Inventory 
Issue” advertisements. 

To reach over 82,000 key engineering-management 
men, write, wire or phone collect your Aviation 
Week District Manager for more complete in- 
formation. Regular advertising space rates apply. 
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indicate that the pilot commenced his final 
descent at about 10:02 p. m. If the air- 
craft was then at 5.000 ft. the rate of 
descent was somewhat abnormal and at a 

S 'e not consistent with other evidence, 
ve already stated my conclusion that the 
cs’idence does not support the view that the 
pilot commenced his descent from a lower 
altitude. 

I accept 10:10 p. in. as the time when the 
Distress Phase was declared, but for the 
rest, the crucial times given by Misfccll arc 
estimates based upon his recollection of 
events, the precise times of which as they 
occurred he had no occasion to record, and 
which in the anxious time which followed 
lie might be unlikely to recall with com- 
plete accuracy that night. 

It is, I think, a justifiable conclusion from 
the whole of the evidence, that contact with 
the pilot prior to the descent was first made 
shortly before III p. ill., and that the 

nc S t f the descent wete°more or less 
continuous and were completed in less time 
than Miskcll was disposed to think. In 
other words the descent may well have 
commenced at or shortly after 10 p. m. 
Longer Period 

There is some evidence to support the 
view that a somewhat longer period than is 
suggested by Miskell’s evidence ensued be- 
tween the aircrafts last communication 

the current dry bulb temperature reading. 

At some time close to 10 p. m. there 
was a telephone conversation between Mis- 
kell and one Tindalc, the Observer in 
charge of the Meteorological office at Mac- 
kav. maintained by the Commonwealth 
Bureau of Meteorology. Tindalc rang Mis- 
kcll to enquire if any aircraft were coming 
m. and was informed by Miskcll that there 
was one "over the top now coming in." 
Tindale was unable to say whether this 
conversation occurred before or after 10 
p. in. and Miskcll was unable to remember 
whether it was before or after the aircraft's 
final communication. The expression "com- 
ing in" suggests it was after that event, and 
my conclusion is that it occurred between 
then and the transmission of the dtv bulb 

“issr the Traffic Officer employed 
by Trans-Australia Airlines at Mackav, was 
in the control tower at the relevant time. 
Mis estimate of the time which elapsed be- 
tween the aircraft's last acknowledgment 
and the transmission of drv bulb reading 
was "say a little bit over a minute. It was 
in the vicinity of a minute." Maddison 
also placed the time of the conversation 
with the pilot when he intimated that con- 
ditions did not look as good to him at 
"about five minutes to ten.” 

In this state of the evidence the only 
conclusion one can properly reach is that the 
accident occurred at about 1 0:05 p, m. and 
that the aircraft had descended from its 
holding altitude to sea level within a period 

It has been established to my satisfaction 
that at all relevant times all the radio navi- 
gational aids and airport lighting facilities 
were functioning satisfactorilv. 

I have no hesitation in finding that Mis- 
kcll. the Air Controller at Mackav, properly 
performed all his duties in relation to the 
aircraft, and is entirely free of any blame or 


dent. From the time the aircraft come 
within his area of control he acted in ac- 
cordance with the obligations imposed on 
him as air controller, and in particular in 
the conditions which existed at about 10 
p. m. lie was iiistificd in giving a clearance 
to the aircraft to make a visual approach. 
At 10:10 p. in. with commendable prompti- 
tude lie declared the Distress Phase of 
Operations, although under the relevant 
regulations he might have first declared the 
Alert Phase. Within the limits of the air- 
craft's fuel endurance as known to him it 
was no part of Miskell's function to de- 
termine whether or not the aircraft should 
or should not hold over Mackav, how long 
it should hold nor whether, w : hen cleared 
to approach or land, it should in fact pro- 
ceed to do so. These were matters properly 
left to the pilot and determined by him. 

Miskcll continued his efforts to get into 
touch with the aircraft on all available 
frequencies and as already appears, at 10:10 
p. 111. he logged the Distress Phase of Opera- 
tions. These operations were carried out 
promptly and efficiently by all concerned. 
They involved immediate contact by officers 
of the Department of Civil Aviation with 
appropriate authorities, and the activities 
of the Police Force at Mackav, as well as 
the co-operation extended by citizens of 
Mackay in search and rescue operations over 
the ensuing -IS hr., arc worthy of the high- 
est commendation. 

The main portion of wreckage of the 
aircraft was subsequently discovered on the 
sea bed on a true bearing of 154 deg., 5.6? 
naut. mi. from Flat Top Island. The loca- 

Final Course 

The holding flight over Mackav, which 
continued for about an hour, was observed 
by a number of local residents who were 
interviewed by members of the investigation 
team already referred to. Those residents 
whose observations proved useful in deter- 
mining the course flown by the aircraft in 
its final descent gave evidence at the sittings 
of the Board at Mackay. From this and 
other evidence it became possible for the 
investigation team to plot with some degree 
of aceuracv the course taken bv the aircraft 
in its final descent. 

Hie assumed course so plotted involves 
certain assumptions as to the height from 
which the final descent was commenced, 
as well as the speed of the aircraft and its 
rate of descent. T he assumptions so made 
arc, I think, consistent with the evidence 
which is available, including conclusions to 
be drawn from the examination of the 
wreckage to which reference is made here- 
after. Different assumptions as to anv of 
these factors would alter the precise course 
shown in the appendix. The evidence, 
however, supports the view that the aircraft 
followed a course of the character shown in 
the appendix on its final descent. It 
further indicates that with the exception of 
one witness nothing abnormal was observed 
prior to the disappearance of the aircraft. 

One woman testified to having seen what 
she described as a “red glow.” Her husband, 
who was with her at the time, did not see 
this glow, although it may be that Ins at- 
tention was not directed to the aircraft at 
the same moment as that to which the 
woman was testifying. Other witnesses in 


cnee. I think what the witness described 
as a red glow may have resulted from an 
impression created by a particularly clear 
view of the rotating red beacon on the air- 
craft which she had seen previously. There 
is no evidence in my opinion to support any 
conclusion that the descent into the sea was 
preceded bv any signs of fire or explosion. 
On the contrary the evidence supports the 
view that the descent was the regular 
descent of an aircraft in the vicinity of an 
airfield on which it was proposed to land. 

However, it does appear that the air- 
craft was as low as 500 ft. when observed 
flying over the water within a minute or so 
of the accident. All this points to the con- 
clusion that the cause of the accident is to 
be found, if at all, in something that oc- 

of the flight. ° r ' rCC """" °* 

Alleged Irregularities 

At this stage of the report it is conven- 
ient to refer to certain alleged irregularities 
in the operation of the aircraft on June 10, 
1960. It is clear that none of the incidents 
about to be detailed contributed in any 
way to the accident, but as they have been 
revealed by the evidence, it is appropriate 
that I should record them. They are the 
only incidents revealed, the regularity of 
which has in any way been questioned. 

(1) On the morning of June 10 the air- 
craft was flown from Mt. Isa to Brisbane via 
Cloncurry, Winton, Longreacli, Blackall and 
Roma, ft had been at Nit. Isa the whole of 
the previous day. The relevant mainte- 
nance manual in operation at the rime of 
the accident contains a document which 
makes provision for servicing forms and their 
application. An overnight check is in- 
cluded among the services for which pro- 
vision is made on page 1 of this document. 

The provision reads: “As directed by 
servicing memo, and before first flight on 
every occasion when A/C has been inactive 
for a period of more than 5 days." 

On page 5 of the same document there 
is a table indicating hours when services 
are due, and in relation to overnight check 
under the heading "Hours" the phrase "1 
calendar day" appears. This suggests that 

craft fcft* Mt. l !s| t . k IHs'not recon- 

cile this with the provisions for the applica- 
tion of overnight check to be found on 
page 1. In this regard the document is 
not free from ambiguity, and since the acci- 
dent the position lias been clarified. A 
new provision in relation to overnight check 
provides that an overnight check need not 
be carried out at the termination of each 
day's flying where the aircraft is based over- 
night at a port or base where maintenance 

nance personnel were stationed at Mt. Isa 
c provisions now 

le required in the circumstances which 
existed on the ' ' '' 

maintenance required by , 
was performed both at Cloncurry and Bris- 
bane and failure to perform the check (if 
required) at Mt. Isa had no effect upon 
the airworthiness of the aircraft. 

(2) The flight plan prepared in Brisbane 
to which reference lias already been made 
contains an error in that the addition of the 
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fuel figures shown in the flight plan appears 
as 361 gal., whereas the correct addition is 
461. This error is obviously only one of 
addition which was not noticed at the time. 

(3) There appears to be an inconsistency 
between the wand component employed in 
the flight plan for the stage from Rock- 
hampton to Mackay and the winds for that 
stage forecast in the meteorological forecast. 
There are two possible explanations of this. 
One is that the pilot allowed for a head- 
wind more adverse than forecast, upon the 
assumption that the winds might be veering 
round to the northwest in the Rockhamp- 
lon-Mackay sector as indeed they were in 
the Maekay-Townsville sector as shown in 
the forecast. The other explanation is that 
the pilot, instead of using the forecast 
winds for the stage Rockhampton to 
Mackay. in error used the forecast winds 
for the stage Mackay to Townsville and 
applied those winds to the stage Rock- 
hampton to Mackay. It is a fact that if 
the winds forecast from Mackay to Towns- 
ville are applied for the stage Rockhampton 
to Mackav one does arrive at the head wind 
component of 18 kt. indicated in the flight 
plan for the section from Rockhampton 
to Mackay. 

(4) While the flight plan was being pre- 
pared in the Operations Room at Brisbane, 
the load sheet was being prepared in the 
office of Trans-Australia Airlines by one 
Swanston, dispatch officer on duty. In 
view of the number of passengers and the 
amount of freight and mail to be carried on 
the flight, Swanston calculated that the air- 
craft could carry a maximum of 2,844 lb. 
of fuel, or 360 gal., and he accordingly 
filled in that weight in the load sheet as 
the weight of fuel. Swanston knew that 
Pollard wanted to fly through to Rock- 
hampton without refueling at Maryborough, 
but on Swanston's calculations tin's could 
not be done because 460 gal. would be re- 
quired for that purpose, and only 360 gal 
could be properly carried. Swanston in- 
structed one Law ler, an employe of the Cal- 
tex Co., the refueling agent, that the fuel 
of the aircraft was to be brought up to 360 
gal. 

Payload Reduction 

Ten minutes before departure time it 
was found that 460 gal. couid be carried be- 
cause of a reduction in the payload to be 
carried. Arrangements were accordingly 
made that Lawler should put another 100 
gal. on the aircraft and this was done. 
While it was being done another passenger 
arrived with his baggage and Swanston was 
forced to make a fresh calculation. This 
calculation showed that if the extra 100 
gal. were added, the aircraft would be over 
the permitted landing weight at Mary- 
borough. and it was calculated that that 
weight permitted only 70 gal. instead of the 
extra 100 which had already been put into 
the aircraft. 

Bishop, the senior dispatch officer at the 
aircraft, told Capt. Pollard that lie was 
219 lb. over his permitted landing weight 
for Maryborough. He replied that he 
would not worry about having fuel removed 
as he expected that the consumption on 
route to Maryborough would exceed the 
figure stated in the flight plan. 

Tlic fact is that the landing weight ca- 
pacity of the aircraft had been raised beyond 


that used in Swanston’s calculation because 
of a modification which had been carried 
out upon it, but the modification to this 
aircraft had not been approved at that stage 
by the Department. It therefore appears 
that the structural strength of the aircraft 
was in fact such that the extra weight was 
within its capacity, but the evidence does 
not disclose whether or not Capt. Pollard 
knew that the modification had been made 
on his aircraft, 

(5) After leaving Brisbane a message was 
passed from the aircraft to the Brisbane 
Area Control Center as follows: 

"Set course direct to Maryborough from 
two zero miles on diversion and our 
amended endurance ex Brisbane is 245 min. 
(two hundred and forty five) and we'll be 
refueling at Rockhampton." 

The information in this message was 
passed from the Area Control Center to the 
operations room and a fresh endurance of 
245 min. was noted on the flight plan. It 
seems clear that the endurance so noted on 
the flight plan was incorrect. The aircraft 
actually carried 460 gal., and it seems likely 
that the pilot may have intended to indicate 
that he had fuel for 2 hr. 45 min., or 165 
min., which was his original estimate in the 
flight plan of the amount of fuel > mired. 
However, it is usual to transmit such in- 
formation in terms of minutes. It is pos- 
sible that the transmission was in some way 
distorted, although the form of the pilot's 
mess.. *e does not suggest this. The message 
exhibited before the Board is, of course, a 
transcript of a tape recording. 

(6) As already appears, the refueling of 
the aircraft at Rockhampton was performed 
in two operations. At first 456 gal. were 
taken on board, and subsequently another 
100 gal. The Trans-Australia Airlines 
Operations Manual requires a fuel drain 
cheek to be performed after each refueling 
operation in order to determine whether 
there is any water present in the fuel. This 
was done after the first refueling and 
showed that no water was present. How- 
ever, the drain check was not repeated 
after the second refueling. The refueling 
agent suggested a further drain check but 
the captain said it was unnecessary. The 
evidence before the Board establishes that 
the fuel in both operations came from 
the same batch. On June 11. 1960, a 
water check was carried out on the tanker 
from which the fuel had been supplied and 
it showed an entire absence of any water. 
It seems clear, therefore, that all the fuel 
taken on at Rockhampton was free of any 

Soon after the accident the services of 
the Rojal Australian Navy were offered 
to the Department of Civil Aviation to 
undertake the salvage of aircraft wreckage 
from the sea bed. This offer was accepted 
and 1IMAS Warrcgo was engaged on this 
work from June 12 to 27, and HMAS 
Kimbla from June 17 to 27. A team of 
specialist divers from the Clearance Diving 
School. RAN. Sydney, was flown to Mackay 
to join HMAS Warrcgo for the purpose of 
leading the diving activities conducted in 
conjunction with the ship's divers. The 
work was conducted with great care and 
skill and a very large percentage of wreck- 
age was successfully recovered. 

It is the view of the Director of Air 
Safety Investigation that the portions not 
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recovered appear to have no significant 
bearing on the cause of the accident. 

Under the skilful direction of Mr. 
C. A. J. Lnm, the Director of Air Safety 
Investigation, the work of establishing, col- 
lecting and collating facts from the examina- 
tion of the wreckage and the study of testi- 
monies of witnesses was performed by 
arranging the investigating team into work- 
ing groups comprising the appropriate spe- 
cialists and experts from the Department of 
Civil Aviation and Trans-Australia Airlines. 

Each group received assistance as re- 
quired from technical experts from the air- 
craft and engine manufacturers and from 
scientific or technical organizations by way 
of reports on specific examination of mate- 
rials or components taken from the wreck- 
age. The examination of wreckage was 
extremely thorough and the investigations 
extended from June 11 almost up to the 
date of the commencement of this inquiry. 

The Board has had the advantage of hav- 
ing had submitted to it the complete report 
of this investigation, and from that material 
and the evidence of witnesses concerned in 
the investigation, it is possible to reach a 
number of conclusions in relation to the 
probable course followed by the aircraft 
prior to impact and as to the condition of 
the aircraft at the time of impact. 

Engine Controls 

The first of these is that the powcrplant 
controls appear to have been fully service- 
able before the impact and the engines 
appear to have been under power at the 
moment of impact. It seems likely that 
the engines were operating at or about 
10,100 rptn. 

The examination of the propeller 
mechanisms disclosed that at the time of 
impact the angle of the blades was 351 deg. 
This supports the view tliat the aircraft at 
the moment of impact was traveling at a 
speed of not less than 160 kt.; 1 0,-tUU rpm. 
would produce such a speed with the blades 
at such an angle. Some further indication 
of the minimum forward velocity was pro- 
vided by the experts who examined the air- 
craft's structure. Their view was that 
tile forward velocity would have been not 
less than 120 kt. This is not inconsistent 
with the deduction drawn from examina- 
tion of the propeller mechanisms. 

From the evidence of those who 
examined the aircraft's structure it may be 
deduced that the aircraft probably struck 
the water in a flat attitude between 5 deg. 
nose up and 3 deg. nose down, and banked 
to starboard at an angle of between 5 deg. 
and 10 deg. This deduction is consistent 
with the character of the final descent as 
observed by those who witnessed it. 
Examination of the structure also led to 
the conclusion that the descent had been 
at not less than 900 fpm. 

Examination of the flight control sys- 
tems indicated nothing to suggest that any 
part of those systems was not functioning 
correctly prior to the accident. It seems 
that at the time of impact the flaps were 
in the fully retracted position. The same 
conclusion was reached in relation to the 
landing gear. Examination of the fuel, 
water methanol, pneumatic, oxygen, fire 
protection, anti-atmospheric, de-icing, pres- 
surization and air conditioning systems led 
to the conclusion that they were fully 


serviceable with the exception of insignifi- 
cant items to which reference will be made- 
hereafter. 

The expert who was responsible for the 
examination of the electrical equipment 
found no evidence that any of the elec- 
trical systems was not functioning correctly 
at the moment of impact. Indeed he was 
of opinion that there was positive evidence 
that the systems were functioning since so 
many circuit breakers were tripped. He 
maintained that electrical power must be 
applied to the circuits before the circuit 
breakers could trip. He considered it was 
impossible that the circuit breakers would 
have been tripped before the impact. 

One feature of this expert's evidence 
raises a matter of concern. It was found 
that the emergency inverter switch was on. 
and Ins opinion was that it had probably 
been deliberately switched on before the 
impact and not knocked on by forces gen- 
erated by the impact. The emergency in- 
verter provides an cmcrgcucv power supply 
to some of the instruments oil the captain's, 
or port side of the aircraft, and if it were 
on before impact it would suggest that 
the captain became aware of an emergency 
before the aircraft hit the water. It cannot, 
however, be determined with certainty that 
the emergency inverter was not switched 
on as a result of the impact and the damage 
which followed it. Observation of some of 
the relevant damage supports this latter 

An examination of the instruments 
revealed that the starboard clock stopped 
at 1005 hr., and the port clock at 1007s hr. 
1 have already indicated my view that the 
time shown on the starboard clock indicates 
with relative accuracy the time of the 
impact. 

The altimeters on examination disclosed 
that the port altimeter read 1,160 ft., and 
the starboard 7,800 ft. In view of the fact 
that the aircraft appears to have hit the 
water at a time when one would has-c 
expected its altitude to have been about 
1,200 ft., it might be thought that the 
reading on the port altimeter is of some 
significance. I am satisfied that it is not 
because of the expert evidence which has 
been given, the extensive damage to the 
mechanisms, and tile very- marked dif- 
ference in the readings of the two altimeters. 
It appears that both altimeters had been 
accurately set to a barometric setting of 
1,019 millibars which, it will be remem- 
bered. was the barometric pressure reading 
passed to the aircraft uiimcdiatclv before 
the accident. 

Plane Heading 

From the radio magnetic indicators it 
was possible to deduce that at the time 
of impact the heading of the aircraft w-as 
between 255 and 260 deg. Both the port 
and starboard static systems were selected 
to their normal static sources. Apart from 
certain abnormal dips and bends in both 
port and starboard pitot static lines to 
which reference is made hereafter, all 
damage to that system was consistent with 
forces generated by the impact. There is 
no evidence to indicate any malfunctioning 
of any of the instruments examined. 

The condition of the cockpit revealed 
a somewhat remarkable set of circumstances 
in that a number of the services for the 
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port side facilities was found to be 
switched off and a number on the star- 
board was found to be switched on. This 
was so in relation to the electrical power 
generators, tile pitot beaters, fuel filler 
heaters, and the engine intake, propeller, 
and wing air intake de-icing. It is not 
possible to reach any firm conclusion as to 
whether this state of affairs was brought 
into being before the accident or as the 
result of forces generated by and after the 
impact. One suggestion was that, as on 
this flight the first officer was to undergo 
a proficiency check, the captain, in the 
course of the final descent, asked him to 

the operation to the* point of moving the 
switches. It would be contrary to the usual 
practice, if such an exercise were in opera- 
tion, that the captain would require the 
first officer to go to the length of activating 
the switches. Furthermore, the position of 
the switches as found docs not conform to 
any known emergency procedure. 

Tire examination of the wreckage sup- 
ports conclusions reached by the Director 
of Air Safety Investigation in his report. 
He said (inter alia): 

• "No evidence was found of material or 
structural defects having existed prior to 
the accident and all damage evident to the 
structure of the aircraft can be attributed 
to forces generated by impact with the 
water." It may further be stated that such 
damage is not consistent with any other 

• "There were only three items of minor 
unserviceability discovered in the wreckage. 
All other damage or abnormalities relating 
to the aircraft systems has been attributed 
to the forces involved in the impact." 

The three items of minor unserviee- 
abilitv to which reference is here made are: 

• One of the two 3/16 in. diameter bolts 
securing the down lock limit stop on the 
port main landing gear was sheared, prob- 
ably as the result of being overtightened 
during maintenance. This appeared to have 
no adverse affect on the serviceability- of 
the unit. 

• A bolt { in. in diameter and I in. in 
length was found in the body of the drain 
valve of the port fuel tank. Its only signifi- 
cance is in relation to an incident at Rock- 
hampton where the port drain valve stuck 
open during refueling operations and two 
gallons of fuel drained from the tank be- 
fore the valve was reseated. It is clear the 
valve was seated properly at the time of 
the accident. 

• A pi|>e A in. in diameter which connects 
the blower duct and the pressure trans- 
mitter in the air conditioning system on 
the port side was found to be fractured 
adjacent to the transmitter. Even if this 
fracture occurred prior to the accident it 
had no effect on the safe operation of the 

There was one abnormahtv. namely cer- 
tain dips and bends in the pitot static 
systems which cannot be attributed to 
forces involved in the impact. These 
receive further consideration hereafter. 

There was no evidence of fire or ex- 
plosion having occurred at any time prior 
to or subsequent to the impact. This Con- 
clusion is consistent with the observations 
of those who witnessed the final stages of 
tne flight. 


There was no evidence of any commo- 
tion or unusual act by any person having 
taken place within the aircraft at any time. 

Tlie only circumstances which might 
have created a suspicion of any unusual 
conduct by "any person related to a pas- 
senger who embarked on the aircraft at 
Rockhampton, lie was a citizen of the 
United States. The taxi driver who brought 
this passenger, along with others, to the 
aerodrome at Rockhampton, gave evidence 
of somewhat irrational conversation in 
which the passenger engaged. This led to 
inquiries being made in America as to 
w hether he was a person who might pos- 
sibly conduct himself in some manner 
prejudicial to the safety of the aircraft and 
its occupants. I am quite satisfied on the 
material which has come from America 
that there are no grounds for suspecting 
that any conduct of this passenger on the 
aircraft contributed m any way to the 
accident. 

Indeed, I think there is positive evidence 
that at least up until the time when the 
aircraft was given its clearance to make the 
final descent everything was normal and 
peaceful. This is provided by a letter 
written by Air Hostess )une Hamilton which 
was recovered from the wreckage. The 
letter is as follows: 

"Dear Mona, 

At present we are trying to get into 
Mackay-fog— viz i mile. On Tuesday we 
have to have our injections at 12:30 in 
town. Margaret Hitchcock has asked us 
to dinner Tuesday night, she is also lend- 
ing me a cabin trunk so I can put all my 
shcets-summer clothes— books etc. (things 
I won’t need for awhile) and can leave it 
in Sydney until I need them. 

We'll have accommodation in ML. 
probably at Chevron and we crew 453 down 
on Monday. 

Nellie & I are going to ML together on 
Sunday— isn’t that beaut. Joy doesn’t want 
to leave tho house now so we are still 
looking for 2 more girls. As yon can sec 1 

Hurry home— we are going to get into 
Mackay at last. See you tomorrow night 
(I'm Writing this on Friday). 

Love June x" 

The reference to the fact that the air- 
craft was "going to get into Maekav at 
last seems to me to indicate that the 
letter was written during the holding flight 
and not prior to the earlier abortive attempt 
to laud and was completed toward the end 
of the holding flight. 

In the course of the investigation of the 
wreckage the emergency inverter was found 
switched on. Consequently the possibility 
of some sudden but undiscovered emer- 
gency having arisen in the last moments 
of the flight cannot be entirely dismissed. 

One other circumstance which lends 
support to this possibility is the fact to 
which reference has already been made 
that certain port side services were found 
switched off and corresponding services on 
the starboard side switched on. Tin's condi- 
tion of the cockpit facilities is of course 
of no significance if. as seems probable, 
it arose from the impact. 

However the possibility that this condi- 
tion existed prior to impact cannot be 
entirely excluded. If it did so exist it may 
indicate no more than action taken in 
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Several new contracts for 
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computer and guidance com- 
ponents for the Polaris Missile 
have recently been awarded to 
the Hughes Engineering Division. 
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have been created for graduate 
engineers and scientists who 
have a minimum of three years 
experience specifically related to: 
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relation to an assumed emergency in the 
course of the first officer's check flight. 
The elements which weigh against this 
explanation are the probability that the 
captain was flying the aircraft at the time, 
and the unlikelihood that in any event the 
switches would in fact be activated in the 
course of a simulated emergency. If there- 
fore. the port side sen-ices were switched 
off before impact, this would suggest some- 
thing unusual. 

It may be that something unusual did 
occur which a most thorough examination 
of all apparent possibilities has failed to 
disclose. 

{Conclusion of the safety report will ap- 
pear in a subsequent issue of Aviation 
Week— E d.) 


FA A Contracts 

Washington— Following is a list of 
unclassified contracts for 525,000 and 
over as released by the Federal Aviation 
Agency: 

milter. ITHF. Ground air. 2n watt. 300 ea., 
an sets, preparing and furnishing replace- 
able parts list for Item, one list. Hem iden- 
tifications for replaceable parts for Item, 
estimated S5 ca„ 5ISI.220. 

Bridge Elect rnntc* Co., Inc.. Beverly. 

graph distortion t 

replaceable parts for item, estimated 50 ea., 
ITI Electronic. Inc., Clifton. X. J., oon- 

pnrtng and furnishing replncebale parts list 
for item. 1 list. Item Identification for re- 




-3098B1). 
fixture. Westing- 
lampholders, breakable coupling. Aim eut- 
nmrker lights, 
only fnyion) and colls, x 
quantities, additional c 

Bagwell General Steel Cn„ Sapillpa, 
. capacity. 220 e 


1.000 gal. capacity, i 
paeitv. 10 ea., S2R.X95 
man. Inc., Arlington. 
(Including ft 




s and modification of taxiway lighting 
Hem at the Washington Xationat Airport 
d perform all associated work, $1,351,- 




irea center equlp- 
n systems. $887,- 


THERE IS NO CEILING 
ON IDEAS 



• Advanced hydrogen systems being developed by The Garrett Corporation 
solve the problem of keeping men alive and equipment operating for long 
periods ol time in future satellites and space capsules. 


Engineers at The Garrett Corporation’s AiResearch Manufacturing Divisions 
are dealing with challenging problems in fast-moving fields. 

Diversification of effort and vigorous leadership have made Garrett the 
world’s largest manufacturer of aircraft components and systems and a 
leader in specialized missile and spacecraft systems. 


Major fields of interest are: 

• Environmental Control Systems— Pioneer, leading devel- 
oper and supplier of air conditioning and pressurization 
systems for commercial and military aircraft, and life 
support systems for satellites and space vehicles. 

• Aircraft Flight and Electronic Systems— Largest supplier 
of airborne centralized flight data systems; also working 
with other electronic controls and instruments including 
missile and submarine applications. 

• Missile Systems— Largest supplier of accessory power 
units, AiResearch is also working with hydraulic, hot gas 
and hydrogen systems for missiles, liquid and gas cryo- 
genic valves and controls for ground support. 

• Gas Turbine Engines— World’s largest producer of small 
gas turbine engines, with more than 9000 delivered in the 
30—850 hp class. Studies include industrial and nuclear 
applications. 


Excellent positions are available tor qualified men with M.S., Ph. D. and 
Sc. D. degrees for work in these areas. 




AiResearch Manufacturing Divisions 

Los Angeles 45, California • Phoenix, Arizona 
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The Lincoln Laboratory, Massachusetts 
Institute of Technology, announces a 
major expansion in its program. 

We urgently request the participation 
of senior members of the scientific 
community in our programs in: 

RADIO PHYSICS and ASTRONOMY 
SYSTEMS: 


NEW RADAR TECHNIQUES 
SYSTEM ANALYSIS 
COMMUNICATIONS: 


INFORMATION PROCESSING 

SOLID STATE Physics, Chemistry, and Metallurgy 


LINCOLN LABORATORY 



WHO'S WHERE 


anagei 


(Continued from page 23) 

Changes 

Dr. Lewis R. Roller, research associate, 
and Dr. Dilip K. Das, project manager. Na- 
tional Research Corp., Cambridge. Mass. 

James E. Starr, research director, Allegany 
Instrument Co., a division of Textron Elec- 
tronics, Inc.. Cumberland, Md. 

Raymond V. Bruland, manager-aviation 
product line. Cedar Rapids (Iona) Division 
of Collins Radio Co. 

Andrew J. Peterson, manager-military re- 
lations. and George M. Quinn, staff mana- 
ger-marketing. Goodyear Aircraft Corp., 
Akron. Ohio. John M. Feldseher succeeds 
i-Mechanical 
Robert L. Lowry, de- 
partmental head-Avionics Sales; Richard H. 
Haas, departmental licad-Plastics Sales. 

l’red Egitto. liaison manager-radar and 

Division, Avco Corp., with offices in Rome, 
N. Y. 

Louis R. Farm, programs and contracts 
manager, Bulova Research &■ Development 
Laboratories, Inc., Woodside, N r . Y. 

T. V. Chandler, director-new product de- 
velopment and long-range planning, Cana- 
dair Ltd., Montreal Canada, a subsidiary 
of General Dynamics Corp. W. H. Mcncher 
succeeds Mr. Chandler as director of manu- 

Dr. Edgar L. Armi, chief of applied 
manufacturing research, Convair (San Diego. 
Calif.) Division of General Dynamics Corp. 

Lockheed Missiles and Space Division, 
Sunnyvale. Calif., has realigned its satellite 
programs and appointed the following 
deputy directors: James W. Plummer, head 
of special satellite programs; Walter V. Ry- 
minski, head of military satellite programs. 

L. A. Bassett, manager-transistor sales. 
Co.’s Semiconductor Prod- 
Liverpool, N. Y. 


Ceneral Electric 

Donald H. Ha. 
ger-N’ike ground' support wheeled vehic 
Fruchauf Trailer Co’s Military Equipm 


Divi 


on. Dcti 
Richard A. 


>f ground operat 


ne. chief 


Lab- 


William A. Rabc, manager. Surfat 
and Electronic Warfare Dcvelopmi 

oratory, Military Products Division. 

Dynamics/Electronics. Rochester, X. Y. 

Dr. Shigco Okubo, manager-gyro plat- 

tronics, a division of Northrop Corp., Nor- 
wood, Mass. 

Allen C. Miller, II, director of military 
marketing, Los Angeles (Calif.) systems di- 
vision of Acoustics Associates, Inc. 

A. M. Brcit. director of customer rela- 
tions. Cook Electric Co.'s Air Mod Divi- 
sion, Franklin Park. 111. 

James N. Mcllor, manager of manned ve- 
hicles and supporting systems, Republic 
Aviation Corp., Farmingdale, X. Y. Wil- 
»«--•- SUCCCC( | S M r . M c l| or m R c 
it Washington (D. C.) repre- 

Ronald Clark, European sales manager for 
the Flying Tiger Line, with headquarters 
in London, England. 


liam P. Morn: 
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ENGINEERS 
YOUR SKILLS 


GATHERING 

DOST 


IN YOUR 


PRESENT 

JOB? 


To do his best work, an engineer or scientist must 
have worthwhile assignments . . . able technical 
and material support . . . and a genuine oppor- 
tunity to advance within his field. This is the 
environment at Hamilton Standard ... an engi- 
neering organization . . . managed by Engineers. 
The company’s highly successful diversification 
program has resulted in noteworthy achievements 
in many fields. The Missiles & Space Systems 
Department is spearheading breakthrough projects 
in weapons systems management . . . our Elec- 
tronics Department is a leader in development of 
electronic power conversion units . . . our Electron 
Beam group is introducing a remarkable new con- 
cept in precision welding and cutting. And, of 
course, Hamilton Standard's Ground Support 
Equipment and Aircraft Equipment teams are de- 
signing and developing an impressive array of 
products for the entire field of flight as well as 
commercial areas. 

Join our Research-Design-Development Engineer- 


ing staff. Enjoy wonderful family living in beautiful 
Connecticut ... a fine graduate study tuition-paid 
plan and stimulating assignments awaiting creative 
scientists and engineers in positions of design and 
project development in such fields as: 

• Circuit Design • Instrumentation • Stress 
Analysis • Mechanics • Metallurgy • Heat 
Transfer • Thermodynamics • Fluid Me- 
chanics • Applied Mechanics • Mechanical 
Metallurgy • Automation • Surface Physics 

• Electronic Controls • Hi-vacuum Tech- 
niques • Electron Optics • Vapor Deposition 

• Solid State Physics • Electronic & Inertial 
Guidance and Controls • Data Processing • 
Communications • Computer Systems • other 
key areas. 

Write in confidence to Mr. R. A. Fuller, Technical 
Placement Office. Interviews may be arranged in 
your city at your convenience. 


UNITED AIRCRAFT CORPORATION 



18 Bradley Field Road, Windsor Locks, Cor 




air turborocket design 

ENGINEER 



Will have responsibility for preliminary mechanical 
design and installation of air turborockets and other 
advanced air breathing propulsion systems in a wide 
variety of space vehicle and missile applications. Asso- 
ciate to supervisory level. 

Located in suburban Richmond, Virginia, one of the 
nation’s choicest, most stable home and economic 
locations. The company offers exceptionally competi- 
tive salaries and very liberal benefit programs. 

Send resume to: Personnel Manager 

TEXACO 

EXPERIMENT INCORPORATED 


MILITARY MARKETING 


‘mmSL., 


VSfflWSS KSK 





Need Engineers? 

EMPLOYMENT OPPORTUNITIES Section 


IN ALL INTERESTS OF AVIATION 

If You're important, you either read AVIATION WEEK 

or you advertise in it, or both 
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SYRACUSE SEMICONDUCTOR FACILITY 
TO UNDERGO THREE-FOLD EXPANSION 

DURING 1961 Specific Semiconductor Experience 


Not Necessary For Many Of 
The New Positions in Research, 


Development, Application and 
Manufacturing Engineering 


Surpassing an Industry which is 
doubling in size every three years, 
General Electric’s Semiconductor Prod- 
ucts Department is beginning a new 
expansion program which will double 
its professional staff in the next two 
years. 

The expanded Syracuse facility will 
house large scale manufacturing oper- 
ations as well as a number of individual 
laboratories devoted to virtually every 
aspect of advanced device research, de- 
velopment and testing. 

Growth positions at all levels for ex- 
perienced semiconductor scientists and 
engineers are abundant at this time. In 
addition, the nature of semiconductor 
technology opens the door to men with 
degrees and experience in a number of 
seemingly unrelated disciplines. We 
invite your inquiry if you suspect you 
may qualify in any of the areas out- 
lined to the right. 


y To apply, or obtain information on 
specific opportunities related to your 
background and interests, write in 
confidence to Mr. J. H. McKeehan, 
Dept. 64-WH 



GENERAL fjp ELECTRIC 

Electronics Park Syracuse, New York 
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COMMUNICATIONS 

ENGINEERS 

MITRE, a nonprofit system engineering organ- 
ization, is engaged in the design, development 
and evaluation of electronic command and 
control systems. Some of these systems are 
currently operational — some are being imple- 
mented — others are in the planning stage. 

The elements of these systems— communica- 
tions networks, computers, detection systems, 
and weapons— must be continually evaluated, 
upgraded and integrated to assure total system 
compatibility. MITRE is active in all system 

Appointments to MITRE's Technical Staff 
are currently available to well-trained and 
experienced engineers and scientists with 
experience in: 

Satellite Communications 
Telephone and Telegraph Systems 

Ground -Air- Ground Communications 
Point-to-Point Radio 
Survivable Communications 


Inquiries may be directed in confidence to 

Vice President — Technical Operations 


MITRE 


Post Office Box 208, 10-WV — Bedford, Massachusetts 


' 1 \XXXX\XXXX\X\X\X\XX\XVVVVV\VVVV\VVVVVV\.VVXVVV\VVV\VV\VXNN x 


FOR 

INFORMATION 

About Classified Advertising, 
Contact 
Die WcQr, 

Office beared Ijou. 

ATLANTA, 9 

1375 Peachtree St. N.E. 
TRinily 5-0523 

R. ROWElt 

BOSTON, 16 

Copley Square 

COngress 2-1160 

CHICAGO, 11 

520 No. Michigan Ave. 

MOhawk 4-5800 

CLEVELAND, 13 

1164 Illuminating Bldg. 

superior 1-7000 

W. B. SULLIVAN 

DALLAS, 2 

1712 Commerce St., 

Vaughn Bldg. 

Riverside 7-5117 

DENVER, 2 

1700 Broadway-Tower Bldg. 

ALpine 5-2981 

DETROIT, 26 

856 Penobscot Bldg. 

WOodward 2-1793 
P. HAMMOND 

HOUSTON, 25 

Prudential Bldg., 

Holcombe Blvd., Rm. W-724 
JAckson 6-1281 

GENE HOLLAND 

LOS ANGELES, 17 
1125 W. 6th St. 

HUntley 2-5450 

NEW YORK, 36 
500 Fifth Ave. 

OXford 5-5959 

H. T. BUCHANAN— R^P. LAWLESS 

PHILADELPHIA, 3 

Six Penn Center Plaza 

LOcust 8-4330 

H. W. BOZARTH P, PASCHAU 

PITTSBURGH, 22 

4 Gateway Center 

Express 1-1314 

ST. LOUIS, 8 

3615 Olive St. 

JEfferson 5-4867 

SAN FRANCISCO, 4 
255 California St. 

DOuglas 2-4600 
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PERSONNEL 

MANAGERS 


Looking For 

Experienced Engineers... 
Technical Personnel? 


"HOW 

TO ATTRACT 
ENGINEERS" 



out. How you con reoch ond influence 
these men is the story told. 








B. A. Feher 


McGraw-Hill Publishing Co., Inc. 

P.O. Box 12, New York 36, New York 



Measurement System Without Using 
High Precision Tracking Radar 

Measuring ICBM trajectories, the “down-range” system should be at 
least 5 times as accurate as the guidance system it is measuring. 

MISTRAM (Missile Trajectory Measurement System), now under 
development at G.E.’s Defense Systems Department, will surpass this 
accuracy factor - providing one full order of magnitude — without- the 
aid of large, precision radar tracking equipment. 

This unusual concept involves a geometric arrangement of five 
ground radio receiving stations. Missile position, trajectory and veloci- 
ties are continuously calculated with a high degree of accuracy from 
phase differences in a beacon signal received from Ihc missile. Radar is 
used only to orient the radio receiving antennas in the general direction 
of the missile. 

Prerequisite to the engineering feasibility of MISTRAM was an 
important advance in phase stabilization achieved at DSD. Ultimately, 
this technique will permit extension of MISTRAM to global ranges, 
satellite tracking, space guidance and hypersonic traffic control. 


Openings on 
MISTRAM and other 



least one of 
the following: 



•II ■ 


Test Equipment 
Consoles 
Digital Data 
Transmission 
& Recording 
Power Generation 
& Transmission 


Digital & Analog 
Computing 

Feedback Control 
Airborne Transponders 
Microwave 
Communications 
Acquisition &Tracking 


i confidence to Mr. E. A. Smith, Dept. 2-B 

DEFENSE SYSTEMS DEPARTMENT 


GENERAL 


ELECTRIC 


Northern Lights Office Building, Syracuse, New York 
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ADVERTISING 


Searchlight Section 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 





PRATT & WHITNEY 
A/C ENGINE SPARE PARTS 

— Pressurized — 
Douglas A-26 

'miBL 

SALE 


FOR SALE 
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KELLY AFB SALE 61-40 

ELTON RUST 
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DOUGLAS DC-6 
DC-6A DC-6B 




»m our. 

An Investment! 

WHERE 
TO BUY 

RADAR KIT 
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LETTERS 


Balloon Flight 

I note on p. 87 of your edition of fan. 
23 that ARDC and Capt. Joseph W. Kit- 
tinger are planning a "First manned bal- 
loon flight carrying a telescope . . 

To set the record straight. I believe you 
have overlooked previous flights in Europe 
and this country with telescopes carried 
aloft. The most significant of these was the 
history-making STRATO-LAB -t flight of 
Nov. 1959 in which Cmdr. Malcolm D. 
Ross. USN'R. of the Office of Naval Re- 
search. and Mr. C. B. Moore, of Arthur D. 
Little, Inc., flew a 2.000,000-cn. ft. balloon 
to 81.000 ft. to make important scientific 
observations of the planet Venus through 
an estemallv mounted 16-in. Schmidt-type 
telescope. The flight was launched from the 
Stratobowl, Rapid City. S. D.. late in the 
morning of Nov. 28 and landed about 28 
hr. later near Manhattan, Kan. The flight 
was acclaimed generally as being a great suc- 
cess. and it brought back the first evidence 
that the atmosphere of Venus contains water 

Aviation Week, on p. 27 of its edition 
of Dec. 7, 1959, speculated in its report of 
the flight that this evidence of water vapor 
might indicate a possibility of life on Venus. 
The principal scientist for this effort. Prof. 
John Strong, of the Johns Hopkins Univer- 
sity, however, has refused to speculate. 

W. D. Deibler 
Commander. USN 
Technical Information Officer 
Department of the Navy 
Office of Naval Research 
Washington, D. C. 

(Aviation Week was right the first time, 
Cmdr. Deibler is right on both counts. — 
Ed.) 

Revamped Meetings 

At our last meeting of the steering com- 
mittee for the 1961 National Symposium on 
Space Electronics, the. article appearing in 
the Nov. 21 issue of Aviation Week ("In- 
creasing Conventions Come Under Fire," 
p. 73) was discussed. It was the consensus 
of opinion that you presented the case very' 
well. It was also apparent that those of us 
who become involved in presenting such 
meetings are at least as aware of the problem 
of too many meetings of too little value as 
anyone else. 

We did not accept the alternative of 
abandoning the 1961 symposium. We didn’t 
feel we had the right to do so if the Profes- 
sional Group on Space Electronics and 
Telemetry is to have a meeting it can refer 
to as its own annual technical conference. 
Instead, we have taken the liberty of intro- 
ducing rather modest ideas in our plans for 
,i technical program. 

First, there will be six sessions in the three 
days (Sept. 5. 6 and 7. 1961), none in 
parallel. The sessions will be confined as 
much as possible to space electronics, with 
only incidental attention to the "telemetry” 
in the organization name. Tins latter move 
is in recognition of our organization's sup- 
port of the National Telemetry Conference 


magazine'* editorial columns. Address 
letters to the Editor. Aviation Week. 
330 W. 42nd St.. New York 36. I\. 1’. 
Try to keep letters under 500 words and 
give a genuine identification. We will 

of writers will be withheld on request. 

1961 to be held in May this year. In that 
conference, we are but one of five sponsor- 
ing organizations and we are trying to leave 
the telemetering field to it. Our sessions will 
be devoted as to much as possible to invited 
papers which discuss the electronic tech- 
niques which arc being used or planned to 
solve instrumentation and communication 
problems in investigation of space. Our em- 
phasis will he on quality rather than quan- 
tity. and by grouping techniques in ground- 
based experiments together in one day, 
space-based experiments on another, and 
those which cannot be divided on a third 
day. wc hope to make it possible for those 
who can spend a limited time to catch the 
sessions of their interest without going into 
too many different davs. We arc even con- 
sidering double presentations of papers (first 
day papers repeated on the third day in a 
parallel session perhaps) to accommodate the 
person with divided interest and minimum 
time. Also, bv holding the meeting in Al- 
buquerque, we feel wc can stand to duplicate 
to some extent material that has been pre- 
sented on the East Coast, since it will be 
new to most of those who will attend in 

Some of these innovations (or are they 
reversals of form?), wc hope, will make 
attendance at our annual symposium more 
worthwhile for those who do attend this 

B. L. Basore, Chairman, 

Technical Program Committee 

1961 National Symposium on 

Space Electronics 

Standardization Need 

Reader W. L. Snodgrass (AW Jan. 16. 
p. 136) is correct when he states that all 
flight instrument panels should be stand- 
ardized. 

The problem of non-standardization is 
well illustrated on p. 109 of the same issue 
of AW which shows a picture of the instru- 
ment panel of the new Mooney Mark 21. 
Not only does the location of these instru- 
ments bear no relationship to those of any 
other light aircraft, but their positions on 
this particular panel arc open to question. 
Specifically: why has the cockpit designer 
insisted that the most important place on 
the instrument panel — directly in front of 
the control wheel, in line with the eyes — 
be occupied by the clock? We are all 
familiar with the hangar pilot who brags he 
can fly instruments on the outside air tem- 
perature and the clock, but surely the aver- 
age pilot will find the positioning of the 
directional indicator in place of the clock 
more advantageous to sound instrument fly- 

My experience with light aircraft demon- 


strates that a similar confused instrumenta- 
tion philosophy is accepted by the other 
manufacturers. The result is that I invari- 
ably step out of the cockpit of a light air- 
craft convinced that the instrumentation 
was an afterthought in design, evidenced by 
the way the instruments seem to have been 
indiscriminately scattered over the panel. 

The need for a sound standardized instru- 
ment panel is all the more imperative now 
that the new FAA regulations insist on some 
rudimentary flying ability from any fledgling 
pilot. In this respect, if the manufacturers 
will not agree on a standard panel, then the 
FAA should assume the obligation to en- 
force them to adopt one. Tire resistance will 
undoubtedly be on economic grounds; but 
the economic losses alone, incurred through 
crashes where cockpit disorientation was a 
factor, justify the need. 

The type of standardization is immaterial, 
although there is much credit to the stand- 
ard "T” grouping already adopted by the 
major airlines of the world. This consists of 
the artificial horizon in the center of the 
panel, flanked to the left by the airspeed 
indicator, to the right by the altimeter, and 
below by the directional indicator. Location 
of anv other instruments can be left to the 
discretion of the manufacturer as this 
minimum "T” is all that is really required. 
No more should be required because this 
would tend to act as a deterrent to further 
research in this important field. 

Georce Fulforp 

Seattle, Wash. 

Losing Battle 

Kudos for Waldo M. Claflin (AW Jan. 
16. p. 136) and his losing battle with the 
pseudo-sophisticates. That makes two of 



"cqiupmcnls.” 

Woodland Hills, Calif. 


Languagcwisc, considerable bravofication 
is one’s natural-type reaction to W. M. 
Claflin’s calcification ("Letters.” AW Jan. 
16, p. 136) of "overflight” and other verbal 
excesses. On the other hand, there are prob- 
ably even more problems created by writers 
like I’. H. Lindgren (same page, same 
issue) who use ostensibly simple language 
("traitor," “fact”) in such a way as to 
annihilate meaning. 

Alfred L. Cotcher 
Programs Development Manager 
Cubic Corp. 

San Diego, Calif. 
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SERVO 

PACKAGE 

PROBLEMS 



Here’s how CPPC 
is advancing the state 
of the Servo Art 
through miniaturization 
including extensive 
weight reduction 


A TRANSMITTER UNIT 

Within this miniaturized transmitter unit (l'%/ square by 
2 *£’’ long, less connector projection) is a size 8 synchro 
transmitter driven through a 100^:1 gear Irain. The input 
shaft features a detent action which accurately positions the 
transmitter in 13,7’ increments. There are 48 detents available 
and the transmitter E2 may be aligned with any detent. 

A typical application of this unit is remote control of radar 
scanning equipment. Weight: 3% oz. 



MINIATURE (3 ELEMENT) SERVO GEAR TRAINS -> 

Two configurations are available to meet your mounting re- 
quirements (1.750” square or 1.188” wide by 2.500" long). 

In either design, gear ratios from motor to first rotating 
component of up to 1000:1 may be supplied, and up to 36:1 
from the first rotating component to the second. Your choice 
of size 8 components for either design. 

Depending on materials and components, weight: 6 to 12 oz. 



MINIATURE (2 ELEMENT) SERVO GEAR TRAINS 

In the smaller assembly (1” wide by 1.812” long) any gear 
ratio up to 1000:1 can be supplied. In the other assembly 
(1.281” wide by 1.859” long) gear ratios up to 4000:1 are 
available. Choice of size 8 rotating components may be made 
for either design. 

Depending on materials and components, weight: 4 to 6 oz. 



CPPC 

tCetiqn (Jour 
SJproo Caohuyp ! 


Perhaps the units shown are exactly what you have been looking for— or perhaps they are 
close to your needs. If not, the Systems Division of CPPC has the engineering knowledge 
and the production facilities to design and produce servo packages to your requirements — 
and all this supported by CPPC’s precision rotating components of many varieties. 

Why not give us the opportunity of reviewing your requirements for servo packages today. 



For Further Information Telephone Or Write: 


CLIFTON PRECISION PRODUCTS CO., INC. 

Clifton Heights, Pennsylvania 
Sales Department: 5050 State Rd.. Drexei Hitt, Pennsylvania 
MAdison 2-1000, TWX unsown, pa. 1122(U)—or our Representatives 




Creating heat shields for iCBM nose cones. From Avco comes a whole 
new family of materials to meet varied re-entry conditions encountered by nose 
cone, satellite or space probe. Among them: Avcoite, a reinforced quartz . . . Avcoat, 
a special all-plastic . . . and the newest, Avcomet. Our capabilities also determine 
the best shape for re-entry vehicles. Avco produces nose cones for the Titan, 

Atlas and Minuteman missiles. 

AVCO CORPORATION, 750 THIRD AVENUE, NEW YORK 17, NEW YORK 



UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS . . . WRITE AVCO TODAY. 


